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I. INTRODUCTION

The 2001 Hydrologic Monitoring Report is hereby submitted in accordance withthe U.S.
Departrnent oflnterior, Office of Surface Mining requirements and the Utah State Division of Oil, Gas
and Mining guidelines for hydrologic monitoring in areas of and adjacent to coal mining operations.

This is the twenty fourth annual hydrologic report submitted by PacifiCorp since the report
entitled "Monitoring ofthe Water Resources in the Mining Areas ofEast/Trail Mountaino Emery
County, Utah" was submiued to the U. S. Geological Survey and the Utah Division ofOil, Gas and
Mining in December I 977 . It addresses flow observations and water quality characteristics ofthe
water resources adjacent to PacifiCorp's mining areas in Emery County. (See Figure 1, A & B.)

Information was compiled the past year from in-house as well as from state and federal

agencies and private sources as follow:

U. S. Geological Survey
U. S. Forest Service
U. S. Department of Commerce, National Weather Service
Utah Division of Oil, Gas and Mining
Utah Division of Environmental Health
Huntington-C leveland Inigation Company
Emery Water Conservancy District
cottonwood creek consolidated Irri gation company

Information from outside agencies will continue to be utilized eachyear for as long as their
data gathering programs continue. As a result, cooperative efflort is realized and duplication of effort
and expense is substantially reduced.

Energt West Mining Company 2001 Annual Hydrologic Report



U. CLIMATIC OBSERVATIONS

In general, runoff and subsequent water supplies are a direct function of the climatic
conditions in any given area. Furthermore, the significance of the weather affecting the flow
characteristics of the EasVTrail Mountain springs cannot be over-emphasized.

Most ofthe water supply in the Western United States originates in the high mountain rutges
as sno\^fall during winter periods. Snowmelt augmented by spring precipitation produces runoffwhich
is utilized downstream. Fall precipitation influences soil moisture conditions prior to snowpack
accumulation and has a bearing upon runoff the following year.

A. Regional Climatology

From 1982 to 1984 the Western United States, especially Utah, experienced an
unprecedented wet cycle ofprecipitation. The pattern changed in 1985 with conditions returning to
slightly above normal. During the 1986 water year, the extremely wet trend returned, and the upper
Colorado River Basin experienced above average precipitation. The lg87 weather pattern changed
dramatically with near normal valley precipitation and mountain snowfall much below normal. The
resulting 1987 nmoffwassubstantiallybelownormal. Thedroughtcontinuedfrom lgSSthrough lgg2
with nfroffamounts much below normal for six consecutive years. lgg3runoffimproved substantially
with above average flow conditions occurring in most river basins . lgg4brought the return ofdrought
conditions throughout the West. The I 995 through lgggwater supplies were much improved with
above average runoffin Emery County. In 2000, weather conditions changed dramatically and the
resulting runoffwas much lower than normal. Precipitation win variable during 2001 and runoffvalues
continued below normal though Z00l

B. Local Climatology

1" Precipitation

Precipitation in Emery County during 2ACir was variable. The valley reporting station of
Hunter Plant was above normal. The precipitation at the East Mountain weather station was slightly
below normal, while the Electric Lake station was slightly above normal.

Precipitation amounts recorded at HunterPlant, Electric Lake, and East Mountain forthe
2001water year (October 2000 to September 2001) will be presented since these sites include low
elevation, and two high elevation observation sites in the immediate vicinity ofmining activities. The
values are shown in Table I . Huntington Plant discontinued weather observations in Mav 2001 and
will not be included in the analysis.
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A comparison ofprecipitation for 2000 and 2001 merits consideration in this study. The
intent is to develop a correlation between yearly precipitation and spring discharges on East and Trail
mountains. Table 2 is a comparison ofthe 2000 and 2001 precipitation levels recorded at the four
locations.

Tables 3 ,4, 5 ,and 6 indicate monthly precipitation values at Hunter, Huntington, Electic Lake,
and East Mountain from the beginning ofoperation at each site. The tables indicate monthly trends as
well as the great fluctuation in yearly totals. Figure 2 shows monthly precipitation at the East Mountain
site for the 2001 water vear.

The correlation ofprecipitation levels with spring discharges will be discussed in the EaslTrail
Mountain Springs section of this report.

2. Temperatures

During the 2000 water year temperatures were much above normal at the Hunter Plant, East
Mountain and Electric Lake. Temperatures at the Hunter Plant station were above normal for all
months during the year. At the East Mountain station temperatures were above normal for all months
during the year. Temperatures at the Electric Lake station were above normal except forNovember,
December, January and July which were below normal. (See Tabte 7.)

A comparison of 2000 and 2001 temperatures for the four stations is addressed since
temperatures also influence water supplies from year to year. Table 8 depicts the variation and
compares 2000 to 2001 .
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III. DRAINAGE SYSTEMS

The surface drainage system on East Mountain is divided into two major drainages; the
southwest portion forms part ofthe Cottonwood Creek drainage, and the northeast portion contributes
to the Huntington Creek drainage. (See Map HM-l inpocket.) The drainage boundaries, including
minor subdivisions to Coffonwood and Huntington creeks, are designated on the accompanying map.
The surface drainage system on Trail Mountain is totally contained within the Cottonwood Creek
drainage system, with minor subdivisions flowing to Indian and Cottonwood Canyon creeks. (See
Plate 7 -2inpocket.) Both Huntington and Cottonwood creeks flow out ofthe Wasatch Plateau in a
southeasterly direction. The creeks merge with Ferron Creek to form the San Rafael River, which is
a tributary of the Green River.

A. Huntington Creek Drainage System

Huntin$on Creek is comprised ofmany smaller tributary streams that feed the main stream.
Deer Creek, Meetinghouse Canyon, Mill Fork Canyon, and Rilda Canyon creeks are the only
tributaries to Huntington Creek that emanate from within PacifiCorp's coal mine permitted area.

l. Huntington Creek

Flow data are recorded on a continuous basis by PacifiCotp at four locations; stations are
located near PacifiCorp's Huntington PlanL Huntington Plant Diversion, below Electric Lake abaut11
miles upsfream from the Huntington Plant and Electric Lake elevations. Flow records are maintained
by PacifiCotp in order to determine water entitlements and reservoir storage allocation for the various
users on the river.

Table 9 shows a summary of actual Huntington Creek flows below Electric Lake and at
Huntington Plant, and calculated natural flowat Huntington Plant. The calculatednatur:al flowconsiders
actual flow recorded at the plant, plant diversions, Electric Lake storage change, and lake evaporation.
The average daily discharges for the 2001 water year (October 2000 - September 2001) at the two
stations and Electric Lake storage are found in Appendix A.

During the 2001 spring runoff period (April through June) 4,424 acre feet of water was
impounded behind Electic Lake Dam. Dr:ring spring runoffthe impoundment reached its highest level
on June 4. Total storage on that date amounte dto 2l ,03 5 acre feet, which is I 0,209 acre feet below
full capacity. Reservoir releases for fishery, irrigation, flood contol, and Huntington Plant needs during
the water year totaled l4,ggzacre feet. The total flow of 40,090 acre feet recorded for Huntington
Creek at the Huntington Plant is equal to S9%oofaverage. A comparison ofrunoffvalues from 2000
and 2001 is presented in Table 10.
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During 2001 water quahty information on Huntington Creek nearthe Deer Creek confluence
was compiled on a quarterly basis. Locations of water quality sampling stations monitored by
PacifiCorp-Energy West Mining Company are listed below (refer to Map HM-l).

a. HCC0I - Above Power Plant Bridge
b. HCC02 - Below Deer Creek Confluence
c. HCC04 - Below Bridge @ Research Farm Bridge*

* Not listed on map due to scale.

Specific water quality constituents analy zed are shown in Tables | | , 12,and I 3 . Values are
in milligrams per liter unless otherwise noted. Raw data is on file at the Energy West Main Office. In
general, the water shows a gradual increase in concentration of dissolved minerats as the flow proceeds
down Huntington Canyon.

2. Deer Creek

Deer Creek is an ephemeral tributary ofHuntington Creek and flows from the same canyon
in which the Deer Creek Mine is located. PacifiCorp monitors the characteristics ofDeer Creek
according to the following flow and sampling schedule (see Hydrologic Monitoring Schedule Appendix
N).

Flow and Sampling Schedule
(l) Locations:

(a) Above the Mine - DCR0I
(b) @ Permit Boundary - DCR04
(c) Below the Mine - DCR06

(See Map HM-l in pocket)
Flow: Information is collected during the first or second week ofeach
month.
Water Quality Sampling:
Water samples will be collected and analyzed quarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed are those listed in the DOGM
Guidelines for Surface Water Operational Quality. (See
Appendix N.) The program was initiated in March 1988 and will
continue through 2002;i.e., June, September, and December. Field
measurements including pH, specific conductivity, and temperafure
will be performed in conjunction with quality measurements. Quantity
will be monitored monthlv.

Energt West Mining Company 2001 Annuol Hydrologic Report
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Flow Information

As stated above, flow information is collected monthly throughout the year with the use oftwo
Parshall flumes. (See Map HM-l for flume locations.) A hydrograph showing all the datacollected
for 2000 and 1984- 1999 has been generated for each location. (See Appendix B.) The hydrographs
show that the flow in the Deer Creek drainage occurred from May through November at DCR0 I with
peak flow occurring in June (DCR0I - 1,462 GPM). Flow at the lower two locations occurred
throughout the year as the result of Deer Creek Mine discharge with peak flow occurring in May
(DCR04 - t,934 GPM, DCR06 - l,gt0 GPM).

c. Quality Information

In accordance with the Hydrologic Monitoring Plan, baseline quatlty analysis was performed
in 2001 . Baseline analysis will be repeated once every five (5) years. The results ofthe historical
operational quatlty analysis are listed in Tables 14 and I 5. The minimum, maximum, and mean values
are given for a five-year period along with the historical results. Values are in milligrams per litel1rless
otherwise noted. It is apparent from historical information in the tables that the quality ofthe Deer
Creek runoffdegrades slightly from the upper to the lower sampling point. The quality ofthe lower
sampling point is thought to be affected by the Mancos Shale which outcrops above the lower sampling
location. Raw data is on file at the Energy west Main office.

3. Meetinghouse Canyon Creek

Meetinghouse Canyon Creek is an ephemeral tibutary ofHuntington Creek and is monitored
according to the following schedule (see Hydrologic Monitoring Schedule in Appendix N).

a. Flow and Sampling Schedule
(l) Location: South Fork of Meetinghouse Canyon

(See Map HM-l in pocket.)
(2) Flow: Information is collected dtring the first or second week ofeach

month.
(3) Water Quality Sampling:

Water samples will be collected and analyzed quarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed will be those stated in the DOGM
Guidelines for Surface Water Operational Quality. (See
Appendix N.) The program was initiated in March 1984 and will
continue through 2002,i.e., June, September, and December. Field
measurements including pH, specific conductivity, and temperature
will be performed monthly in conjrlrction with quality measurements.
Quantity will be monitored monthly.

b.
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b. Flow Information

A hydrograph comparing2}}l and 1984-2000 can be found in Appendix C. Peak flow
occurred during the month of May at a estimated rate of 3,700 GPM. Base flow of 0.0 GPM existed
during January through April, and December.

c. Quality Information

In accordance with the Hydrologic Monitoring Plan, baseline quality analysis was performed
in 2001 ' Baseline analysis will be repeated once every five (5) years. Quality sampling was initiated
in 1986' Table 16 lists the minimum, morimum, and mean values for 2001 along with hisorical results.
Raw data is on file at the Energy west Main office.

4. Mill Fork Canyon

Mill Fork Canyon is atributary of Huntington Creek andwas included in PacifiCorp's
monitoring program starting inl997 . Monitoring ofMill Fork is conducted according to the following
schedule (see AppendixN). Mill Fork Canyon is ephemeral from its headwaters to the western border
of Sectio n2l ,Township 1 6 South, Range 7 East, and intermittent from that point to the confluence of
Huntington Creek.

Flow and Sampling Schedule
( I ) Locations:

(a) Above old mines - MFAI
(b) Mill Fork Canyon Culvert - MFB2
(See Map HM-1.)

Flow: Information is collected dtring the first or second week ofeach
month.
Water Quality Sampling:
Watersamples will be collected and analyzedquarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed are those listed in the DOGM
Guidelines for Surface water operational euality. (see
Appendix N.) The program was initiated nl997,and will continue
through 2002 on a quarterly basis, i.e., March, June, September,
December. Field measurements, including pH, specific conductivity,
temperature will be performed quarterly in conjunction with quality
measurements. Quantity will be monitored monthly.

(2)

(3)
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Flow Information

Flow information is collected monthly throughout the year (See Map HM- I for locations.) A
hydrograph has been generated for each location. (See Appendix D.) Both recording stations
remained dry throughout the year.

c. Quality Information

Historical monitoring data collected by Beaver Creek Coal Company - No. 4 Mine and the
United States Geological Survey (site No. 76: Open File Report 8l -539) has been incorporated in
PacifiCorp's hydrologic database. Operational water quality monitoring was conducted during lggT
and 1998 (referto the Quarterly Hydrologic submittals). Baseline quality analysis was initiated in
November 1998. In accordance withthe Hydrologic Monitoring Plan, baseline quality analysis will
be conducted for a two-year period, forth quarter 1998 - fourth quarter 2000 (refer to the respective
Annual Hydrologic reports). Due to the usual dry conditions, baseline water sample collectionwill be
extended through the year 2002. Thereafter, baseline analysis will be repeated once every five (5)
years.

Results of the samples collected in 2001 are presented in Tables 17, and I 8. It is apparent
from the data that the quality ofthe water degrades slightly from the upper reaches ofMill Fork, i.e.,
MFA I to the mouth ofthe canyon, i.e., MFB2. Water quality has remained relatively consistent from
year to year. (See Tables 17, and l8). Raw data is on file at the Energy West Main Office.

5. Rilda Canyon Creek

Rilda Canyon Creek is a tributary of Huntington Creek and is monitored according to the
following schedule (see Appendix N). Rilda Canyon Creek is ephemeral from its headwaters to the
western border of Section 28, Township I 6 South, Range 7 East,and perennial from that point to the
confluence of Huntington Creek.

Flow and Sampling Schedule
( I ) Locations:

(a) Right Fork of Rilda - RCF I *
(b) Left Fork of Rilda - RCLFI **
(c) Left Fork of Rilda - RCLF2**
(d) Rilda Canyon - RCF2*
(e) Rilda Canyon - RCF3
(f) Rilda Canyon - RCW4 (See Map HM-I.)

* During mining of the North Rilda leases, an additional site was
added in 1999 upstream ofRCF I (adjacent to EM- 163) to monitor

b.
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(2)

(3)

surface/groundwater relationships. Flow will be measured yearly
during base flow conditions.
* * Flow and field parameters only.
Flow: Information is collected during the first or second week ofeach
month.
Water Quality Sampling:
Water samples will be collected andanalyzed quarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed are those listed in the DOGM
Guidelines for Surface water operational euality. (See
Appendix N.) The progrErm was initiated in June 1989 except for
RCLFI and RCLF2, which were initiated in 1990 and lgg5,
respectively, and will continue through 2002on a quarterly basis, i.e.,
March, June, September, December. Field measurements, including
pH, specific conductivity, temperature, ffid dissolved oxygen, will be
performed atthe perennial stream locations, i.e., RCF3 and RCW4,
monthly in conjunction with quatlty measurements. euantity will be
monitored monthlv.

Flow Information

Flow information is collectedmonthly tluoughoutthe yearwithttre use ofthree Parshall flumes
and one V-notch weir. (See Map HM- I for locations.) A hydrograph has been generated for each
flume-weir location. (See Appendix E.) Springs utilized by North Emery Water Users Association
(NEWUA) for culinary purposes are situated betweenmonitoring locations RCF Z andRCF3. Flow
above the spring arcais ephemeral and below the stream is perennial. For location RCFI flow
occurred from May through October with a peak flow estimate dat2,842 gpm in May. Location
RCF I was inaccessible from January through April and November through December. Flow at
locations RCLF I and RCLF2 occurred during the months May through July with a peak flow
measured at 100 GPM. For location RCF2 flow occured during the months of May through August,
with peak flow estimate d at2,529 GPM in May and a base flow of 0.0 GPM during the months of
January through April and September through December. Below the sprin g areathe stream is
perennial and increases in flow from RCF3 to RCW4. Durin g20Al the peak flow for RCF3 was
est imatedat3, l lSGPM(May); forRCW4,3, l17GPM(May).Basel inef lowfor200l atRCF3
and RCW4 was approximately 75 and 125 GPM, respectively. Data suggest that above the NEWUA
springs the stream loses waterto the alluvium and below the spring area the alluvium recharges the
stream causing the flow to increase.

b.
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c. Quality Information

In accordance with the Hydrologic Monitoring Plan baseline quallty analysis was performed
in 2001 . Thereafter, baseline analysis will be repeated once every five (5) years. Qualrty sampling was
initiated in 1989; results ofthe samples collected are presented in Tables 19,20, and,ZL It is apparent
from the data that the quality of the water degrades from the upper reaches of Rilda Canyon, i.e.,
RCF l, to the NEWUA spring area,and from that point to the mouth of the canyon, i.e., RCW4.
Water quality has remained relatively consistent from yearto year. (See Tables lg,2},and,2L ) Raw
data is on file at the Energy West Main Office.

B. Cottonwood Creek Drainaee System

The southern portion of East Mountain and the entire Trail Mountain is intersected by
Cottonwood Creek and its associated tributaries, including Cottonwood Canyon Creek and Grimes
Wash. The Cottonwood Creek drainage is about equal in size to the Huntington drainage, with total
discharge from each drainage about 70,000 acre feet per year. The major cultural feature on
Cottonwood Creek is Joe's Valley Reservoir, located about twelve miles west of the town of
Orangeville. The 63,000 acre foot reservoir was constructed by the U. S. Bureau ofReclamation and
provides storage water for irrigation, industrial, and municipal needs in the Emery County area.

PacifiCorp monitors two of the tributaries of the Cottonwood Creek drainage system,
cottonwood canyon creek and Grimes wash. (see Map HM-l in pocket.)

l. 9ottonwood Canyon Creek

Based on data collected by PacifiCotp, Cottonwood Canyon Creek is an ephemeral stream
from its headwaters to Sectio n24,Township I 7 South, Range 6 East and intermittent from that point
to its confluence with Cottonwood Creek. The majority ofwater moving tluough Cottonwood Canyon
Creek appears to be through the colluvial valley deposits. An extensive hydrogeologic investigation
was conducted in Cottonwood Canyon Creek during lgg2. Results can be found in Appendix C of
the PAP. Four (4) permanent runoffsampling sites have been established along Cottonwood Canyon
Creek and sampled as listed below. (See Hydrologic Monitoring Plan in Appendix N).

a. Flow and Sampling Schedule
(l) Locations: (See Map HM-l in pocket.)

(a) Above Mine - SW-l
(b) Below Mine - SW-2
(c) @ USGS Flume - CCC0I *
(d) Above Straight Canyon - SW-3

(2) Flow: Information is collectedduring the first or second week ofeach
month.
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(3) Water Quality Sampling:
Water samples will be collected and analyzed quarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed will be those stated in the DOGM
Guidelines for Surface Water Operational Quality. (See
Appendix N.) The program wu$ initiated in Decemb er l992and will
continue through 2002,i.e., June, September, and December. Field
measurements including pH, specific conductivity, and temperature
will be performed monthly in conjunction with quality measurements.

Quantity will be monitored monthly.
* Flow and field parameters only.

b. Flow Information

As stated above, flow information is collected monthly throughout the year. (See Map HM- l
for flume locations.) A hydrograph for 2001 has been generated for each sampling location. (See
Appendix F.) The hydrographs showthe intermittent nature ofCottonwood Canyon Creek. Flowat
SW- I ' occtrred from February through November (frozen in December) with a peak and base flow
estimated at 175 (June) and <5 GPM, respectively. Flow at SW-2 occurred from January through
December with a peak and average base flow estimated at 185 (April) and 40 GPM, respectively.
Flow at SW-3 occurred throughout the year with a peak and average base flow estimate d at 197
(June) and 40 GPM, respectively. Flows recorded at SW-2 and,Sw-3 were influenced by discharge
from the Cottonwood Mine.

c. Quality Information

In accordance withthe Hydrologic Monitoring Plan, baseline quality analysis was performed
in 2001 . Thereafter, baseline analysis will be repeated once every five (5) years. The results ofthe
historical operational quality analysis are listed in Tables 22,23,and24. The minimum, maximum, ffid
mean values are given for a five-year period along with the historical results. Values are in milligrams
per liter unless otherwise noted. Raw data is on file at the Energy West Main Office.

The Cottonwood Canyon Creek drainage quality is influenced by the following factors: 1) A
relatively high amount ofsuspended solids during spring runofffrom Indian, Roans, Mill, and Marines
canyons; 2) Alluvial/colluvial deposit recharge and discharge areas.
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2. Grimes Wash

Grimes is an ephemeral tibutary ofCottonwood Creek and flows in the same canyon in which
the Wilberg/Cottonwood Mine is located. Three permanent runoffsampling sites were established in
1980 and are sampled as listed below (see Hydrologic Monitoring Plan in Appendix N).

a. Flow and Sampling Schedule
(l) Locations: (See Map HM-l in pocket.)

(a) Right Fork - cWROl
(b) Left Fork - cWR02
(c) Below the Mine - GWR03

(2) Flow: Information is collected dr:ring the first or second week ofeach
month.

(3) Water Quality Sampling:
Water samples will be collected and analyzed quarterly (one sample
at low flow and high flow) during the first or second week of the
quarter. Parameters analyzed will be those stated in the DOGM
Guidelines for Surface Water Operational Quality. (See
Appendix N.) The progrzrm was initiated in March 1988 and will
continue through 2002i.e., June, September, and December. Field
measurements including pH, specific conductivity, and temperattue
will be performed in conjunction with quality measur€ments. Quantity
will be monitored monthlv.

b. Flow Information

As stated above, flow information is collected monthly throughout the year with the use oftwo
Parshall flumes. (See Map HM- I for flume locations.) A hydrograph comparing 2001 to the data
collected from 1984 through 2000 has been generated for each flume location. (See Appendix G.)
The hydrographs show that the Right Fork remained dry throughout the year and flow occurred from
April through November in the Left Fork with a peak flow of L9ZGPM in June and base flow of<20
GPM. Flow at the Below the Mine location continued throughout the year due to the influence ofthe
springs emanating from the Starpoint Sandstone/I\4ancos Shale formational contact and
Wilberg/Cottonwood Mine discharge (mine discharge May 2001). Peak flow occurred during the
month of May at 5 10 GPM, and baseline flow averaged approximately I 0 GPM.

c. Quality Information

In accordance withthe Hydrologic Monitoring Plan baseline quattty analysis was performed
in 2001 . Baseline analysis will be repeated once every five (5) years. The results of the 2000
operational quality analysis are listed in Tables 25,26, and27 . The minimum, ma<imum, ffid mean
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values are given for a five-year period along with the historical results. Values are in milligrams per liter
unless otherwise noted. Raw data is on file at the Energy West Main Office.

The Grimes Wash drainage qualify is influenced by two factors: I ) Under normal conditions
the Right Fork contibutes arelatively high amount of suspended solids during spring nnoffdue to the
fact that it is a south facing canyon dominated by argillaceous sediments; 2) Mancos Shale/Starpoint
Sandstone interface seeps and springs elevate the TDS at the Below the Mine location.

IV. SPRINGS
A. East Mountain

Between the time PacifiCorp began monitoring springs on East Mountain and I 986 the number
ofsprings measured increased from less than fifty (50) to nearly eighty (80). PacifiCorp believed that
more benefit could be realized by concentrating its monitoring to selective springs in the areas that will
be undermined within the next five years. (See Map HM-5 in pocket.) A meeting was held on
March 25,1987 with the U. S. Forest Service and the Utatr State Division of Oil, Gas and Mining to
determine the most effective plan for PacifiCorp's monitoring. A subsequent meeting was held on
April I 5, 1987 with the State Division ofOil, Gas and Mining to finatize the monitoring plan revisions.
In addition to major revisions made in 1987, each year a meeting is held with State and Federal
agencies to adjust the monitoring schedule based on field investigations.

During the meetings it was resolved that the following springs will be monitored. Eight
additional springs (denoted with a plus [+] symbol below) were added in I 989 after the annual fietd
verification process jointly conducted by DOGM and pacifiCorp.

,h

,$

rf

Burnt Tree Springs
Elk Spring
Sheba Springs
Ted's Tub
79-2
79-t0
79-r5
79-23
79-24
79-26
79-28
79-29
79-32
79-34
79-35
79-38

79-40
80-41
80-43
80-44
80-46
80-47
80-48
80-50
82-sl
82-52
84-56
89-60 (Alpine Spring)
89-61
89-6s.
89-66
89-67
89-68

t

rf

rl.

t

+
+
+
+
+
+

rf

+
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Ofthese springs, twelve will be monitored on a monthly basis, weather permitting, and have been
denoted on the above list with asterisks (*).

1.

Flow

All springs on the preceding list are measured during the months of July and October. In
addition, a minimum of twelve springs are monitored to establish a dischargi recession curye.
Generally' measurements are made on a monthly basis during the months of July ttrough October if
weather and reasonable access permit; but when historical d"t"indicate that a spring is si'ort-lived, all
efforts are made to measure discharge from that spring at leastthree times, equatly spaced, within its
flow period.

b. Quality Samples

All springs listed aboveare sampled for water quality characteristics during the months ofJuly
and October. Parameters analyzed, arethose listedin the DOGM Guidelines for Groundwater
Operational Quality. (See Appendix N.)

2. Spring Flow

Precipitation increased from 2000to 2001 and spring discharge rates increased from 2000 to
2001 , whereas temperature, a critical factor on spring Aiscfrarle rates, was -0. I degrees lower in 2001
than the historical average. Precipitation received ai East Mountain weather station set a all time low
for the 2000 water-year. Precipitation rebounded in 2001 but was still slightly below average. East
Mountain received substantial precipitation during October, which contibutes to the yearly birt not to
the snowpack, the critical factor in spring outflow. Table 28, is a tabulation ofthe flow data collected
during the 2001 monitoring season. To record the season variation, all springs measured in July are
measured again in October. The seasonal variation is represented in Table 28, under the column
heading "Seasonal Ne! Change." The percentage figures represent the amount of change, either
positive or negative. The averagg changl revealsi fi$-turo percent (52%)[fiffy-fiv. p.rrJri(ss%)
by volume] decrease from the July to the october measurements.

An nineteen-year comparison ofspring discharge is shown in Table 29. Thetable includes a
year by year comparison ofsprings identified from each mode ofoccurrence (Tabte 30). The springs
utilized in the comparison are underlined in Table 30. The flow values for the individual sprinls
represent the July measurements. October measurements were not utilized because winter weather
conditions caused some springs to become inaccessible.

Table 29.tnsbe9n compared to East Mountain climatology to see how closely spring discharge
rates follow local annual precipitation. Figure 3 reveals good coriilation between rdirL diiharge and
precipitation. Along with precipitatig& temperature plays a critical role in yearly diicharge variartions,
especially during the early {age: ofthe runoffperioO. Listed in Table 3 I is a c-omparison ofJanuary
through June temperature data from sunounding weather stations for the period lgBZ-2001 versus
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departure from normal. The comparison is vital in determining mining effects on spring discharge versus
general changes in annual precipitation.

Table 3 1 clearly demonstrates near average temperatures between lgSzand 1984, but starting
in 1985 and continuing through 2000 (except 6r I qgi ) positive departure from normal has been
significant. In 2001 the temperatures were -0. I degre.r b.to* average. Comparison between spring
discharge rate and general changes in annual ptr.ilitution pattern, ,orr.lated well in the past due to
relatively normal temperatures experienceA during the earl-^y runoffperiod (January through June).
Figure 3 not only includes a comparison ofspring discharge *t" *A p.rcipitation as in the paJt but also
temperature departure due to critical influence temperature hai on p.uk discharg, o.r,r11ence.

An additional flow information study was initiated during the summer of 1985. The ptgpose
ofthe progam is to establish flow recession t.t*"r for the following springs: ( I ) Burnt Tree, (2) Elk
!-p_ri"er,(3) Sheba, (4) 79-ro,(t) 79-23,(6)79-26,(7)7s-29, (S) ig-{S,1l1tO-++, (l0i go-+0,
(ll) 82-52, (12) 84-56. The flow information coliected auring 2000-is ifrown in Table 32;
colresponding spring recession curves compari ng 2001 to I 984:2000 are located in Appendix H.

3. Quality

To more closely identify springs which are related one with another, water samples were
analyzed to determine the percentage of cations and anions in solution. The percentages have been
graphically represented as cation-anion diagrams. (See Appendix H.) The purpose ofthe cation-anion
diagrams is to identify groups ofrelated spings bywater c^hemistry. To better visualize the concept,
the cation-anion di?gfps arepresented Uv *rc geologic formation in which the spring originates. A
general pattem forthe Flagstaffand Price Riveiformations can be recognized foiea.[ y.i in which
the cations/anions were analyzed. A consistent pattern for the North Horn is less obvious due to the
complex geology ofthe formation itself. One aspect the cation-anion diagrams demonstrate is that,
even though the qualrty varies slighfly from indiviAual sites as well as from different formations, seasonal
variations do not exist.

The quality of the springs sampled in 2001 reveals an excellent correlation with historical
averages' A summary ofthe water gual1ff analysis for a representative goup ofEast Mountain Springs
is presented in Table 3 3 . In the tabl-e, the mean values foiZOO t *. ,oirpared to the historical results
for each respective spring. Raw data is on file at the Energy West Main Office.

Ofconcem to PacifiCorp Energy West is the proximity ofproposed mining activities in Rilda
Canyon to the Rilda Canyol Springs *tti"tt currently serve as a culinary water source to the North
Emery Water Users Association 6EWUA). The NEWUA spring ,yrt"* consists of a series of
collection lines extending westward up Rilda b*yon and southward up a small side drainage (shown
on Map HM-8 in Volume 9 ofthe PAP). The NEWUA spring system is metered at four locations.
Meter I (Side Canyon Spring) is locatedatthe downstream end ofacollection line whichenters Rilda
Canyon from the South. Meter 2 (Side Canyon Spring plus South Spring) is located nearthe bottom
ofthe main east-west trending collection line which lies io the south of nifiu Canyon Creek at a pointjust upstream (west) ofthe main spring collection box. Meter 2 records combined flows from both the

B.
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li{. Canyon (Meter I ) as well as additional inflows known as South Spring which enter the system
below Meter I . Meter 3 (North Spring) records flows for the east-west central collection line which
was constnrcted through the central portions ofthe valley near Rilda Canyon Creek. Meter 4 (North
Spring) collects data from the north collection line located on the north side of Rilda Canyon dreek.
During 1995 flow from the north collection line was combined with the cenfial collection system. As
a result Meter 4 was terminated.

1. Spring Flow

Through the cooperative efforts of PacifiCorp and NEWUA, flow meters were
inlatfed in September 1990 to isolate individual spring areiu for quantity and quality (see Map HM-8
inVolume 9 ofthe PAP). Table 34 liststhe individual flowrates formeters 2 and 3 (flowfrom Meter 1
is included in Meter 2).

The seasonal variation ofthe monthly average flow fromNEWUA's Rilda Canyon Springs is
shoyn in Figrre 4. With the installation of flow meters, individual spring contribution to the total flo*
can be plotted over time.

Z. Ouality

Baseline quality sampling ofthe individual springs was performed in 2001 . The minimum,
maximum, and mean results ofthe 2001 spring flow co*p*"d to historical quality analysis are listed
in Table 35. Values are in milligrutms per liter unless otherwise noted. Ru* data is on file atthe
Energy West Main Office. As stated in Volume 9 ofthe PAP, differences in the groundwater quality
data reflect differences in the groundwater source or the origin of groundwater foi the vario* rptittgt
issuing within the Rilda Springs area. The higher sulfate *a fOS concentrations from the Meter 2
samples are characteristic ofwaters associated with the Blackhawk Formation. Waters issuing from
the North Spring collection system (Meters 3 and 4) areaare of a better quality than waters from the
Side Canyon and South Spring collection areas. Water issuing from tire North Spring originates
primarily from water moving within the alluvial valley sediments-and fractwe systems ofire Starpoint
Sandstone and is not derived from the Blackhawk Formation.

C. Trail Mountain

PacifiCorp began monitoring springs on Trail Mourtain in I 993 . Monitoring prior to I 993 was
completed by the previous lease holders. The nine (9) springs listed below are monitored.

T-6 (18-2-1)
T-8 (17-2r-r)
T-e (17-22-r)
T-10 (t7-26-4)
TM-23 (r7 -r4-4)

T-14 (r7-2s-r)
T-l4A (r7-26-s)
T-1s (17-35-r)
T- 16 (r7 -3s-2)
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1.

a. Flow
All springs on the preceding list are measured during the months ofJuly through October if

weather and reasonable access permit.

Quality Samples

All springs listed above are szrmpled for water quahty characteristics during the months ofJuly
and October. Parameters analyzed are those listed in the DOGM Guidelines for Groundwater
Operational Quality. (See Appendix N.)

2. Spring Flow

As indicated earlier, precipitation increased and spring discharge rates decreased from 2000
to 2001 (the inverse relationship was due to decreased flow from the Cottonwood Canyon alluvial
system). Table 3 6 is a tabulation ofthe flow data collected during the 2001 monitoring season. The
seasonal variation is represented in Table 36 under the column heading " Seasonal Net Change o/0. " The
percentage figures represent the amount of change, either positive or negative. The average change
reveals a sixty-two percent (62%) [seventy-six perc ent(76Yo) by volume] decrease from July to the
October measurements.

A fourteen-yearcomparisonofspring discharge is shown in Table 37. The flowvalues forthe
individual springs represent the July measurements. October measurements were not utilized because
winter weather conditions caused some springs to become inaccessible.

Cottonwood Spring (TM-23) Data:

On July 3 l, I 991 acitrznncomplaint claiming that the mining in the Deer Creek Mine dried up
a spring known as Cottonwood Spring was filed by Jim Peacock. According to Mr. Peacock,
Coffonwood Spring produced approximately one to three cubic feeVsecond and was the main source
offlow for Cottonwood Canyon Creek (conversation during an on site visit with Utah State Division
ofWater Rights, Cottonwood Irrigation Company, United States Forest Service, Utah State Division
of Oil, Gas & Mining [DOGM], and PacifiCorp held on August I , I 991). Mr. Peacock indicated that
production from the spring had been decreasing over the past several years and that he was unable to
irrigate approximately twenty-two acres located onthe north side ofHighway 3l atthe junction of
Cottonwood Canyon Creek and Staight Canyon. Discussions dtring the on site visit centered around
the location and extent ofmining in the Deer Creek Mine, the drought which has had a major impact
on the hydrologic resources of the area, and the hydrogeology of Cottonwood Spring.

b.
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As aresult ofthe on site visit DOGM reviewed the available historical data on the flow and
quality of Cottonwood Spring. In addition to historical review, DOGM requested that PacifiCorp
update the Probable Hydrologic Consequences (PHC) in the Deer Creek Mine Permit Application
Package (PAP). The Deer Creek PHC was updated and submitted on three separate occasions:
December 19, l99l; March 23, 1992;and again on July 15, 1 992. As part ofthe March 23, 1992
submittal PacifiCorp committed to drilling a series of wells and conducting a resistivity survey in
Cottonwood Canyon Creek during the l992field seasonto determine the hydrologic significance of
the alluvial deposits and the interrelationship of the surrounding strata. In addition to the work
completed in 1992, PacifiCorp contracted Mayo & Associates during 1996 to complete a
comprehensive hydrologic investigation of surface and groundwater systems in the East & Trail
Mountain areas (refer to Appendix C in Volume 9 and Mayo & Associates Study in Volume 9:
Hydrologic Support Information). Dtring the investigation, Mayo & Associates arnlyzndl) solute and
isotopic compositions of surface waters and groundwaters, 2) surface water and groundwater
discharge dat4 3) piezomeffic data and 4) geologic information. From the fall of 1998 through early
2001, Energy West Mining conducted gair/loss surveys ofCoffonwood Canyon Creek to compare
historical studies conducted by the USGS.

The United States Geological Survey (USGS) collected quality and quantity data at the
Cottonwood Spring site from lgTSthrough 1982(Open File Report 8l -539 and 84-067). Monitoring
ofCottonwood Spring was included in the Trail Mountain MRP in 1986 following a spring and seep
survey conducted by JBR in 1985.

The following is a list of sources and the time frame in which data was collected:

USGS
JBR
Trail Mountain Coal Co.
Mountain Coal Co.
Energy West Mining

t978-1982
1985
I 986- 1987
t987 -t992
1992-Present

As document in Volume 9, Cottonwood Canyon Creek is amajor drainage system which
borders the western limit ofthe East Mountain Permit area. Based on data collected by PacifiCorp,
Cottonwood Canyon Creek is an ephemeral stream from its headwaters to Section 24, Township 17
South, Range 6 East and intermittent from that point to its confluence with Cottonwood Creek at
Straight Canyon. During periods ofdrought flow in Cottonwood Canyon Creek is limited to flow
emanating from the alluvial deposits atthe intersection ofRoans Canyon. From the intersection of
Roans Canyon to Section 36 the stream loses waterto the alluvial deposits. The drainage is dry from
Section 36 to Section 6 except during spring runoffwhich occurs normally from late April ttrough June
or during precipitation events. Flow in the channel reemerges in Section 6 and continues to the
confluence with cottonwood canyon at Straight canyon.

Energt l{est Mining Company 18 2001 Annual Hydrologic Report



It is evident in reviewing all ofthe data including; drilling results, resistivity surveys, well
hydrographs and isotope information that the source of groundwater for Cottonwood Spring is the
alluvial system ofCottonwood Canyon. Groundwaterproduction from Cottonwood Spring area is
function ofprecipitation and groundwater recharge. In reviewing the well hydrographs for wells
CCCWI -3, groundwater levels in the alluvial wells have been increasing since mid 1995 in direct
response to normal precipitation patterns (refer to Appendix F for hydrograph information).
Groundwater tends in the Star Point Sandstone in wells CCCW- l and CCCW-3 have been relatively
constant or decreasing slightly. As stated previously, data collected during the development ofthe wells
indicated that the alluvial system is not hydrologically connected to lower Blackhawk/Star Point
formations. Monitoring data from the wells supports this conclusion.

Data collected during gain/loss surveys conducted from November 1998 through October
2000, compares directly to the measurements reported by the USGS inl979 (Open File Report 8l -
539). Cottonwood Spring flow data reported by the USGS was not from a individual source, but was
the difference in flow measurements above and below the spring area (refer to the 2000 Annual
Hydrologic Report Appendix I for gain/loss survey results). Included in Appendix I is a hydrograph
comparing the Palmer Drought Index (average ofRegions 4 & 5) to Cottonwood Spring area flow.
In reviewing the hydrograph, flow from the Cottonwood Spring area fluctuates in direct response to
precipitation patterns and was not influence by mining in the Deer Creek Mine.

Oualit)'

To more closely identiff springs which are related one with another, water samples were
analyzed to determine the percentage of cations and anions in solution. The percentages have been
graphically represented as cation-anion diagrams. (See Appendix I.) The purpose ofthe cation-anion
diagram is to identify groups ofrelated springs by waterchemisty. To bettervisualize the concept, the
cation-anion diagrams are presented by the geologic formation in which the spring originates. A general
pattern for the geologic formations can be recognized for each year in which the cations/anions were
analyzed. A consistent pattern for the North Horn Formation is less obvious due to the complex
geology ofthe formation itself, One aspectthe cation-anion diagrams demonstrate, is that, eventhough
the quality varies slightly from individual sites as well as from different formations, seasonal variations
do not exist.

The quality ofthe springs sampled in 2001 reveals an excellent correlation with historical
averages. A summary of the water quality analysis for springs monitored on Trail Mountain is
presented in Table 38. In the table, the mean values for 2001 are compared to the historical results
for each respective spring. Raw data is on file at the Energy West Main Office.

3.
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V. MINE HYDROLOGY

A. Groundwater and Surface Water Sources in Relation to Mine Workings

The relationship ofthe Deer Creek, Cottonwood/Wilberg, ffid Trail Mountain mine workings
with the overlying springs is shown in Map HM-5 (in pocket). Beginning in 1979 (Trail Mountain -
lggz),PacifiCorp has developed an ambitious spring monitoring program with emphasis to detect
changes in the East and Trail Mountain hydrologic regime as a result ofmining. The data collected to
date reveal no indication ofany mine-related effects on spring discharge or surface flow rates. As
expected, there is a direct relationship between annual precipitation, temperature, ffid spring discharge
rates as previously discussed in the SPRING SECTION and shown in Figure 3.

B. Groundwater Quality and Collection procedures

PacifiCorp began in-mine quality and quantity measurement inl977 and has continued the
measuement through 200 I . With the collection ofnumerous samples throughout the extent ofthe mine
workings, the quality has remained relatively constant. @efer to Cation/Anion diagrams in Appendices
J, K and L).

Collection procedures for groundwater quality consist oftwo grab samples collected and
analyzed per quarter at each ofthe mines which produces measurable quantities ofwater. Sampling
according to this established plan began in the first quarter of 1982. Parameters analy zedarethose
listed in the DOGM Guidelines for Groundwater Operational Quality except when new sites are
established. In that case, baseline information will be collected for two (2) years. (See Appendix N.)

Long-term monitoring locations have been established at each ofthe mines which produces
measurable quantities ofwater, i.e., Deer Creek, Cottonwood/Wilberg, and Trail Mountain mines.
(See Maps HM-2, HM-3, and Plate 7-3 in pocket.) Four types ofoccurrences have been recognized
to exist within the current mine workings. (Refer to Figure 5.)

l .
2.
3 .
4.

Structural rolls with overlying fluvial channels,
Fault systems (Pleasant Valley and Roans Canyon),
Fractures and j oints (lineaments),
Roof bolt and in-mine drill holes.

A collection device was installed at each long-term monitoring location. Flow and
temperatures collected on a quarterly basis from the long-term sites in both mines were fairly
consistent. (See appendices J, K, and L for the Deer Creek, Cottonwood/Wilberg, and Trail
Mountain In-Mine hydrographs.)
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C. Mine Water

1. Deer Creek Mine

In-Mine Water Production

The best estimate ofin-mine water production wirs arrived at by combining the following values:

Deer Creek Discharge
Estimated Evaporation*
Domestic Usage
Total Discharge

844.5 Million Gallons
18.9 Million Gallons
6.4 Million Gallons

869.8 Million Gallons

*See 1981 Hydrologic Monitoring Report

b. In-Mine Quality

Six samples were collected in the Deer Creek Mine in 2001 . (See Map HM-2 in pocket for
locations.) Parameters analyzed in 2001 are those listed in the DOGM Guidelines for Groundwater
Baseline or Operational Quality. (See Appendix N.)

Table 39 lists the characteristics ofthe samples collected and compares the mean, minimum,
and ma<imum results of2001 to the historical values for each location. It is apparent from Table 39
thatthe average quality ofthe in-mine water has remained relatively constant. (Refer to Cation/Anion
diagrams in Appendix J.) Raw data is on file at the Energy West Main Office.

c. Discharge Quantity

Excess water not utilized in the mining operation or for domestic use was either pumped to
storage areas or discharged from the mine. The locations ofthe main sump areas within the mine are
shown in Figure 6. The largest volume ofwater is stored in the westem part ofMain West, which has
not been actively mined for several years.

In-line flow meters are utilized to record the amount ofwater discharged from the mine , after
which it passes through underground sedimentation sumps. Discharge from Deer Creek is either
shipped directly to Huntington Power Plant or to the Deer Creek drainage in accordance with
stipulations of the Deer Creek UPDES Discharge permit UT-0023 604-002.

The total water discharged from the Deer Creek Mine during 2001 was estimated at 2,585
acre feet, or 844.5 million gallons. The recorded flow of 2,585 acre feet during 2001 is a fourteen
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percent (14%) increase from the z}}Ldischarg e of 2,272 acrefeet. The average monthly discharges
are shown in Figure 7.

A graph displaying the historical discharge rates is included as Figrne 8. The volume ofwater
discharged from the mine has increased at a significant rate from 1988 through l99l due to at least five
factors. First, in previous years water discharged was measured with a Stevens Recorder installed in
a Parshall flume. It was difficult to maintain calibration ofthe recorder and" in I 98 5 , in-line flow meters
(totalizer and instantaneous flow) were installed, allowing for a more accurate measurement of
discharge. Second, mining has progressed into areas largely dominated by sandstone roof. The inflow
from those zueas is greater per acre ofexposed area than areas ofmudstone top. Third, mining has
progressed into the bottom ofthe Straight Canyon Syncline, the lowest part ofthe mine, where a
significant amount ofwater has been intersected. Founh, mining has intersected the Roans Canyon
Fault Graben which has released additional water into the mine workings. Last, prior to 1985, water
used in mining was pumped directly from the in-mine sumps. Since that time, all water has been
pumped from the mine through the metering system. Mining water is then pumped back into the mine
tluough ahigh-pressure steel line to the mining faces where it is utilized. Waterproduction decreased
significantly in 1992 with the sealing of the 4th South area.

d. Discharge Quality

Monthly water quality samples were collected for 2001 . Table 40 compares the minimum,
madmum, ffid mean values from an historical standpoint to 200L An examination ofTable 40 reveals
excellent correlation with historical results. Raw data is on file at the Energy West Main Office.

2. Des-Bee-Dove Mine

Production at the Des-Bee-Dove Mine was terminated indefinitely as ofFebruary 14,1987 .
The portals were sealed and underground hydrologic monitoring was discontinued.

3. Wilberg/Cottonwood Mine

The mine fire which occurred in late lgS4altered normal hydrologic monitoring at the Wilberg
Mine. Normal hydrologic monitoring was reinstated in late 1985 and continued through May 2001 .
Energy West Mining Company notified the Division oftemporary cessation ofcoal mining operations
at the Coffonwood/Wilberg Mine effective May 2g,20}L Coal mining at the Trail Mountain
Mine/coal transfer to Cottonwood Tipple ceased as ofMarch 15, 200L In preparation oftemporary
cessation, all associated mining equipment including; belt haul4ge (drives and headrollers), dewatering
(pumps and control boxes) and electrical (transformers/rectifiers) were removed from the mine.
Verification ofequipment removal was conducted on May 4,2001 Division ofOil, Gas and Mining
(Pete Hess) participating in the review. Bureau ofland Management was notified but was unable to
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attend. A plan to construct pennanent seals was submitted to and approved by Mine Safety Health
Administration. Sealing of the mine portals was completed on May 28,200I.

a. In-Mine Water Production

In previous reports, the in-mine water production was arrived at by combining mine discharge,
domestic use, and evaporation. Due to the frre, normal coal production and usage were not
experienced. Pre-fire coal production resumed during late 1985. A large part ofthe mine workings
have been sealed since the fire. The locations ofthe sealed areas and sumps are shown on Figure 9.
As reported in the 1984 Annual Report, water discharged from the Wilberg Mine complex includes
the area designated as the Cottonwood Mine. (See Figure 10.) Consistent with previous years, the
following table lists the factors involved in estimating in-mine water production.

Wilberg/Cottonwood Discharge

Grimes Wash* 15.2 Million Gallons
Miller Canyon** 0.0 Million Gallons
Estimated Evaporation*** 7.9 Million Gallons
Domestic Usage 1.9 Million Gallons

Total Discharge 25.0 Million Gallons

* Discharge Outfall 001 re-located from Grimes Washto Cottonwood Canyon Creek
TMA Portal - July 2001
** Sealed ventilation breakout which intermiuently discharges.
*:r* See 1981 Hydrologic Monitoring Report.

b. In-Mine Quality

Two samples were collected in the Wilberg/Cottonwood Mine in 2001 prior to temporary
cessation. (See Map HM-3 inpocket for locations.) Parameters analyzed in 2001are those listed in
the DOGM Guidelines for Groundwater Baseline or Operational Quality. (See Appendix N.)
Table 4l lists the characteristics ofthe samples collected and compiles the mean, minimum, md
maximum results of 2001 to the historical values. The average quality by location has remained
relatively constant for each individual location. (Refer to Catior/Anion diagrams in Appendix K.) Raw
data is on file at the Energy West Main Office.

c. Discharge Quantity

Priorto temporary cessation, waterproduced inthe Wilberg Mine gravity flows to the northem
arcaof I st North. At that point it can either be purnped by a vertical turbine located in the Deer Creek
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Mine which picks up the water and pumps it back to the south and down to the Wilberg Mine main
sump or pumped directly to the main sump utilizing submersible pumps. Water produced in the
Cottonwood Mine (2nd North area) is transferred to the Wilberg Mine sump. The sump, which
functioned as a seffling basin, effectively removes settleable solids from the water. A portion ofthe
water was redistributed to various areas ofthe mine to be utilized in the mining operations. A total of
8.9 million gallons was discharged to Grimes Wash during 200L A total of6.3 million gallons was
discharged to Cottonwood Canyon Creek (TMA portal) during 200L No discharge occurred in 2001
atthe Miller Canyon breakouts, which were developed forventilationpurposes but sealed in I gg7 .
(See Figure I 1 .) The portal breakouts at Miller Canyon were reclaimed in I ggg. Minor seeps occur
through a french drain system installed at each portal, but groundwater production is insufficient for
measurement. Discharge from Cottonwood Mine is monitored in accordance with stipulations ofthe
wilberg Mine Discharge UpDES permit ur-0022g96.

d. Discharge euality

Samples are collected each month from Grimes Wash and Mitler Canyon breakouts whenever
discharge occurs. Monthly samples were collected from either the Grimes Wash or TMA locations
during 2001, except from May through July when no discharge occurred. Table 42 compares the
minimum, maximum, and mean values from 2001 to the historical values.

4. Trail Mountain Mine
Energy West Mining Company notified the Division oftemporary cessation ofcoal mining

operations at the Trail Mountain Mine effective May 4,200L Coal mining at the Trail Mogntain Mine
ceased as ofMarch 15,2001. Inpreparationoftemporary cessation, all mining equipmentincluding;
production (longwall and continuous miner), belt haulage and electrical were removed from the mine.
Verification ofequipment removal was conducted on April 6,2001 with Bureau ofland Management
(Steve Falk) and Division ofOil, Gas and Mining (Pete Hess) participating in the review. a ptan to
construct permanent seals was submitted to and approved by Mine Safety Health Administration.
sealing of the mine portals was completed on May 2,2001.

a. In-Mine Water production

The best estimate ofin-mine waterproduction was arrived at by combining the following values:
Trail Mountain Discharge 14.4 Million Gallons
Estimated Evaporation*
Domestic Usage

Total Discharge

* See 198 I Hydrologic Monitoring Report

6.3 Million Gallons
1.1 Million Gallons

21.8 Million Gallons
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In-Mine Quality

One sample was collected in the Trail Mountain Mine in 2001 prior to temporary cessation.
(See Plate 7 -3 for locations.) Site UG-2 was terminated in I 995 due to insuflicient flow. Parameters
analyzed in 2001 are those listed in the DOGM Guidelines for Groundwater Baseline or Operational
Quality. (See Appendix N.) Table 43 lists the characteristics ofthe samples collected and compares
the mean, minimum, ffid maximum results of200l to the historical values for each location. It is
apparent from Table 43 that the average quatlty ofthe in-mine water has remained relatively constant.
(Refer to Cation/Anion diagrams in Appendix L.)

c. Discharge Quantity

Prior to cessation, water produced in the Trail Mountain Mine either is pumped or gravity flows
to a sump located in 4th Left, 5th Left, and 3rd South. (See Figure 12.) Aportion of the water is
redistributed to various areas ofthe mine to be utilized in the mining operations. Excess waternot used
in the mining operations is stored in sealed areas ofthe mine or discharged to Cottonwood Canyon
Creek. A total of l4.4million gallons was discharged to Cottonwood Canyon Creek during 2001 .
(See Figure 13.) Discharge from Trail Mountain is monitored in accordance with stipulations ofthe
Trail Mountain Mine UPDES Discharge permit UTG040003-002.

d. Discharge Quality

Monthly water quality samples were collected from January throughApril200l . Discharge
from the Trail Mountain Mine was initiated in June of 1997. Table 44 compares the minimum,
maximum, ffid mean values from an historical standpoint to 200L Raw data is on file at the Energy
West Main Office.
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A.

VI. PIEZOMETRIC GRADIENT INFORMATION

Surface

l. Cottonwood Canyon Creek

Eight (8) wells located along the extent ofCottonwood Canyon Creek are monitored monthly.
The following table lists the zone isolated with each well.

Well I.D. Monitoring Zone
CCCW-IA Alluvial Deposits
CCCW-I S Starpoint Sandstone
CCCW-2A Alluvial Deposits
CCCW-3A Alluvial Deposits
CCCW-3S U Blackhawk - Fluvial Sandstone
CCCW-3S L Starpoint Sandstone
EM-31 Lower Blackhawk/Starpoint Sandstone
TM-IB Starpoint Sandstone
TM-3 Starpoint Sandstone (Straight Canyon)

2. Rilda Canyon

Six (6) wells located in Rilda Canyon are monitored monthly when accessible. The following
table lists the zone isolated with each well.

Well I.D.
P-l
P-4
P-5
P-6
P-7
EM.47

Monitorine Zone
Alluvial Deposits
Alluvial Deposits
Alluvial Deposits
Alluvial Deposits
Alluvial Deposits
Lower Blackhawk/Starpoint S andstone

Information collected during 2001 correlated well with historical information. As a result of
mining in the westem portion ofthe Trail Mountain Mine Well TM-3 in Straight Canyon decreased in
level due to depresswi zationofthe Star Point sandstone. Hydrographs for the individual wells can be
found in Appendix E - Rilda canyon, Appendix F - cottonwood canyon.
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B. In-Mine

1 . Deer Creek

Four (4) long-term monitoring wells were completed during 1989. (See Map HM-2 for well
locations.) Due to changes in the mine layout only one well remained active during 200L Water levels
remained constant during 200L (See Appendix J.)

2. Cottonwood Mine

During 1989 four holes were drilled in the Cottonwood Mine. Monitoring ofthe long-term
wells, WCP 1-3, was discontinued in 1992 due to the sealing of the 3rd South area.

Energt lllest Mining Company 27 2001 Annual Hydrologic Report



VII. WASTE ROCK WELLS

A. Deer Creek Mine - Waste Rock Storage Facility

The Deer Creek Waste Rock Storage Facility is located on the northeast side of State
Highway 3l approximately six (6) miles west of Huntington, Utah.

The geology of the Deer Creek Waste Rock Storage Facility is fairty simple and
straightforward. The site is located on the southern flanks ofGentry Mountain in the areajust south
ofWild Horse Ridge. Rocks exposed in the areaare marine-derived mudstones in the lower portion
of the Masuk member of the Mancos Shale. The Masuk Shale on the bench which adjoins the
proposed site on the east and west is covered by a five- to twenty-foot thick layer ofterrace gravel of
Quaternary age. North-south tending normal faults have disrupted the strata inthe region; however,
no faults are known to exist within the area of the Deer Creek Waste Rock Storage Facility.

The test wells completed priorto construction identified the existence ofa limited quantity of
groundwater locally in the Masuk Shale. The water is most likely flowing along fractures inthe stata.
The rate ofwater migration has been shownto be extremely slow (<100 feet per year); therefore, the
operations to be conducted at the waste rock site should not impact the hydrology ofthe area. The
weathered Masuk Shale present on and near the ground surface will act as an effective barrier to
prevent the surface waters from migrating to depths and intersecting groundwater.

The groundwaterpresent inthe terrace gravels should not be impacted by the waste rock site
because it is located at a higher elevation than the proposed site.

Inorderto identifythe groundwaterqualitycharacteristics ofthewasterockstorage facility one
of the test wells completed prior to the construction ofthe site was developed into a long-term water
monitoring well. (See Map HM-l for location.)

Four samples were collected in 2001 . The analysis, along with water depth, is listed in
Table 45. Values are in milligrams per liter unless otherwise noted. Raw data is on file at the Energy
West Main Offrce. It is a well known fact that the Mancos Shale typically contains large quantities of
soluble minerals such as gypsum; therefore, any water passing through it will be naturally high in
dissolved solids. Samples at the waste rock well veriff this condition.
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B. Cottonwooilwilberq Mines - waste Rock Storage Facility

The CottonwooilWilberg Waste Rock Storage Facility is located on the west side of the
Wilberg Mine road approximately 1.5 miles south of the Wilberg Mine.

The geology ofthe proposed waste rock site is fairly simple and straightfolward. The site is
located on the southern flank ofEast Mountain to the south ofNewberry Canyon. Rocks exposed in
the area are marine-derived mudstones in the lower portion of the Masuk member of the Mancos
Shale. The Masuk Shale on the bench which adjoins the proposed site on the north and east is
covered by a five- to twenty-foot thick layer ofterrace gravel of Quatemary age. North-south nending
normal faults have disrupted the sfiata in the region; however, no faults are known to exist within the
area of the waste rock site.

In orderto identify the groundwaterquahty characteristics ofthe waste rock storage facility one
ofthe test wells completed prior to the construction ofthe site was developed into a long-term water
monitoring well. (See Map HM-l for location.)

Four samples were collected in 2001 . The analysis, along with water depth, is listed in
Table 45. Values are in milligritms per liter unless otherwise noted. Raw data is on file at the Energy
West Main Office. It is awell known factthatthe Mancos Shale typically contains large quantities of
soluble minerals such as gypsum; therefore, any water passing through it will be naturally high in
dissolved solids. Samples at the waste rock well veriff this condition.
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VIII. EFFECTS OF MINING AND SUBSIDENCE ON HYDROLOGY

Since the development ofthe PacifiCorp mining complex on East and Trail mountains, coal has
been extracted causing the partial collapse ofthe immediate overburden sfiataand, ultimately, surface
subsidence. This occurs in areas ofreteat mining in room and pillar sections and in areas oflongwall
mining. All areas with potential for subsidence are monitored annually. (See annual Subsidence
Monitoring reports.)

The springs and sur ce waters above all areas ofmine workings are being monitored closely
to meastre the effects ofmining. No mining-related changes to the springs or surface waters have been
identified in the data collected. The wafer flowing into ttre mine workings, although temporarily diverted
or detained, has not had an impact on the surface waters of East and Trail mountains or the surror.rnding
area.
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IX. SUMMARY

PacifiCorp has been conducting a water monitoring program in the area of its underground coal
mines in Emery Cor.rnty, Utah in accordance with federal and state regulations. The program has been
in existence since 1977 ,and this is the twenty-fourth annual report submitted concerning the hydrology.

From lg82 to 1984 the Western United States, especially Utah, experienced an
unprecedented wet cycle ofprecipitation. The pattem changed in 1985 with conditions returning to
slightly above normal. During the 1986 wateryearthe extremely wet trend returned, ffid the upper
Colorado RiverBasin experienced above average precipitation. The 1987 weatherpattern changed
dramatically with near normal valley precipitation and mormtain snowfall much below normal. The
resulting 1987 runoffwassubstantiallybelownormal. Thedroughtcontinuedfrom lgSSthrough 1992
and returned in 1994. Runoff improved substantially in 1993 and I 995 through I 998 with above
average flow conditions occurring in most drainages. In 1999 runoffwas higher than normal although
not as high as I 998. In 2000, weather conditions changed dramatically and the resulting runoffand
groundwater production was much lower than normal. Precipitation was higher in 2001 but the runoff
values remained much below normal.

The data collected in 200 I continued to show the relationship between the variation in swface
water quantity and precrpitation, but the hydrologic monitoring completed on East and Trail mountains
to date has failed to identify any change in the quantity or quality ofground or surface water which can
be attributed to mining on the East and Trail Mountain properties.
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Table 28
EAST MOUNTAIN SPRINGS

2001
DISCHARGE

Detc Flow
Sempled (GPM)

07t25na0r 2.9
07n5n0w 131.0
07t26t200r 5.6

07126t2001 2.4.0

07t26t2001 l.g

07t25t2001

07127t200

071261200r

0712612001
07n6/2001

07125t200r

07t25t200r
07t25t200r

07125t2001

07t26t2001
07t25/200r

07t27t2001

a7n6t200r
07n6n00r

4.3

t .2
1 .5

0.6

8.4
4.5

3.3

Scesonel
Dete Flow Tcmp. Nct

Sprmg Sampled (GPM) C ChrngcTo
Tcmp.

C

6.0
4.0
5.4

5.2

est., sheet flow

5.0

dry
dry

7.7

5.9
4.4

r0.4

4.8
4.6

r0t09Da0l
l0/08/2001
ru04n00l

t0t09t2001

t0t04t2001

10109t200r

101091200r

l0/109/2001

r0t04/200r
10104t200r

l0/08/2001

r0t09t2001
10t08t200r

l0/08/2001

t0t09t2001
l0/08/2001

t0t09t200r

l0/09/2001
rc109/200r

Shcbe
Elk Spring
Burnt Trec
JerkWeter
Pine Springs
Pinc Sp. Trough
Ted's Tub
79-l
79-2
79-3
79-4
79-5
794
79-7
79{
79-9
79-10
79-tl
79-12
79-13
79-14
79-15
79-16
79-17
79-18
79-r9
79-20
79-21
79-22
79-23
79-24
79-25
79-26
79-27
79-28
79-29
79-30
79-3r
79-32
79-33
79-34
79-35
79-36
79-37
79-3E
79-t9
79-40
80-41

3.3

4.E

6.6

1.2

5.7

5 .1 45.52
3.5 4E.85

6.0 5.6 7.14

-72.54

-36.84

damp

1.0
67.0

0.4
1.0

0.4

0.3
1.6

10.3

0.5

10.5

3.3

dry
dry

1.6 5.5

4.8
3.4

5.8

4.4
5.5

4.8

42.79

{5.83
-33.33

-35.48

44.44

-57.58

-90.00
dry
3.0

1.3
4.8

5 .1

4.5
3 . 1



Table 28
EAST MOUNTAIN SPRINGS DISCHARGB

2001

Spring
Dete

Srmplcd
Flow

(GPM)
Temp.

C
Drte

Samphd
Flow

(GPM)

Scrsonel
Temp. Net

C Chrnge 7o

E0-42
EG43
E0-44
E0-f5
80-46
8047
EO-4E
E0-49
80-s0
E2-5r
82-52
84-53
E4-54
84-55
84-56
E5-57
86-58
86-59
89{0
E9-61
8942
89-63
89-64
89-65
E9-66
8947
89{8
89-69
89-70
E9-71
9l-72
9l-73

07n6t2001
07126t200r

07n6n00r
07126/2A0r
07n51200r

07t30t200r
071261200r
07/26/200r

07l27naar
07n5n00r

07t25t200r
071251200r
07n5n00r
07t25t2001

a7n7n00r
07127120ar

r0t04/2001
t01091200r

rcl04DOal
rc104/200r
r0/08/2001

r0ltu200r
r0/04/2001
10t04t2001

DAMP
est., sheet flow

4.6
4.0
6.4

7.4
8.7
4.1

dry
0.5 est., sheet flow0.5

2.1
9.4
3.8

0.8
1.3
8.0

7.6
47.0

1 .2
1.0
4.9
1.0

8.2
0.9

7.6
4.1

6.0
6.4
4.1
8.3

6.8
1.6

0.4
0 .1
4 .1

8.3
0.5 r

8.5
6.7

-86.84
-57.4s

45.00

42.86
-51.00

r.22
44.57

demp

4.5 -27.66
6.9 -57.89

6.3 -52.50
-92.31

4.3 48.75

07t26t2001 0.8 5.5 r0t0912001 0.4 3.6 48.68

l0/09/2001
l0/08/2001

rcrc$n00r
10/0E/200r
r0/08/2001
l0/08/2001

0.7 6.3
<0.05
2.8 4.3
0.5 8.1

1.0 3.2
20.0 3.t

8.5
8.8

10/10/2001
r0lt0t200r

TOTAL FLOW FOR JULY 305.2
0r ouT 80-50,9r-72 & 73)

TOTAL FOR JULY 2(XX) = 205.4 cPM
JULY 2OOI 4E % HIGHER THAN JULY 2OOO

r34.9
Net Chenge - Averrge
Nct Change - By Volume

-s2.30
-55.79
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TABLE 31: TEMPERATURE COMPARTSON

EASTMOUNTATN ELECTNCT}XE IIUNTERPIANT HUNTINGTONPIANT
DEPAR1AREFROM DEPAATVREFROI'{ DEPARTUREFROM DEPARTVREFROM

I9n
TAN
FEB

HAN
APR
ilAv
JAN
Ifr
'AN
FED
MAN
APE
ilAr
JAN
t9t
TAN
FEB
MAn
APN
ttav
tail
trtt
tail
FE'
EAE
AP8
TIAY
taN
Int
IAN
FEB
TTAR
APR
ilat
taN
T}H
IAN
FEA
MAA
APN
il^y
'UN
tns
'AN
FE'
,TAR
APN
NAY
taN
tlx
'AN
FCD
xAn
APN
$af
taN

tfi
'AN
FEA
NAR
APN
nAt
JAfl

-Ll

.1.5

s.7
6.O

4.1

1. t

t;o&uAL

{.1
4.6
t . l
6.9
4,0
4.1

4.t
{.9
7.O
6.J
l.o
a.t

0.6
.at

-t . t
4.6

0.t
1.4
LO
I  t . l
7.O
t.6

L1
-L9
-t.6
o . l
L '

NORMAL

-1.4
9.t
9.t
6.3
t.0

i t

t .7
10,9
6.t
lo.9

1.5

L'
l-9

1.7

4.2
J.J
r_J
12.6
I  t . l
7.6

o.9
0.!

a.a
t.9
r.t

1.6
t0. I
1.1
t.9
l 3 .a

t.9
I t . l
t .6
t.a
l.a
2 '

t.a
t. t
l ,a
t,o
9.6

o . l
.2.t
t . l
t .2
to.t
!.9

6.9
4.6
t.7
0 .1
t.t
1.0

t.9
7.6
t.6
- l . t
4.9
6.1

10.0
9.!
6.1
t.0
I  1 .0
t.!

t . ,
LO
9,O

9.5
9.O
t.t

HUNrEN PUN"
0.0
,.t
o . t
l 0
6.1
!.2
] , J
4 .1
1.t
J, '
6.6
4.6
6.J
t.a
7 .1
4.t
a.{
! . 1
t.9
! , 3

-La
. t - I

1.9
2"1
o.t
J.J

-1.9
t.t

, lJ. l
-r.r
4.7
.t_2

{.4
0.t

1.9
4.5
4.!

-t.t
.J.'
4,2
-22
a . l
.1,9

o.t
.J. '
6 .1
0.0
4.6
q l

t . a
t0.I
l . l
J.a

L t

2.t
1.2
6.6
6.0

a.t

1 .6

L'
4.1
-r.9

a l
{.9
o.6
L6
1.6

. t . 6
0.9
L9
1.6

-t.3

4.1
{.!
{t.J
.2.O
1.6
{.t

6.t
. t .J
5.0
0.2
z7
J.4

1 .5
1,4
0 .1
.2"O
-J.3
J.6

t . l

,.,
3.0
r.t
t.t

L'
1.6
t . t
l . l

1 . 7

0.f
1.2

-t. I
J.t
4.5

T''

FEA
IIAR
APN
NAf
TUN

I9
tAN
fEa
MAR
APR
,tAl
JAN

z6a
tAN
FEA
NAR
APR
i l a l
TUN

]N'

FEA
NAN
APN
HAI
'UN

I'EAR
txt
tru
t)u
trat
tw
trtT
I)aa
T"'
tn
1fr,
tnz
T''
l)H
t)r5
trx
tn
,rtt
trtt
1n
2r,

1.4
t . t
1.6
9.2
5.1

t.1
-/t
LO
.2.9
{.t
5.1

t.0
2 .1
6.7
-1.9
{r. I
.1. I

4.0
t.o
t o
6.0
t,9
2.1

t.o
-4.0
1 .9
.1 .  I

.9.2
.u.r
.t.l
. t . t
-1.9
{.0
.t . l

.2.6

.2-0
a.a
l-o
5.t
t .7

ELaCTN'C LATE
'Ll

.L2

l-a
4 . t
{t ,  I
{ t .  I
l . t
- t .a
6.t
4 , t
t .0
o.t
l-l
t . l
4.J
o.a
1.6
LI

t . l
a9
1.1
4.2
0.0
2.J
.1 ,9

1.9
{.9
L9
1.6
6.7
L '
t l
l .a
t.a
.1.l



SPRING

Table 32
EAST MOUNTAIN

SPRING DISCHARGE RECESSION STUDY
YEAR 2OO1

JUL AUG SEP

79-t0

SIIEBA
SPRINGS

ELK
SPRING

79-35

79-26

79-29

84-s6

80-44

80-46

BT'RNT
TREE

79-23

82-s2

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

10.3
5.?

2.9
6.0

l3 l  .0
4.0

4.5
4.6

4.3
7.7

1 .5
4.4

0.8
5 .5

est. < 0.5 gpm

2.1
4.6

5.6
5.4

dry

8.0
4 .1

5.7
5.4

2.2
6.7

85.0
3.9

2.5
5.3

2.4
5.2

1 .4
4.6

0.5
5.6

est.<0.5gpm

2.3
6.3

5.3
6.6

dry

6.2
4.5

5 .1
5.6

t .7
7.4

73.0
4.0

2.0
4.9

2.0
5.0

1 .4
5.2

0.5
5.9

<0.5gpm

1.0
6.2

10.0
7.0

dry

5.8
4.2

3.2
3.3

1 .0
5 .1

67.0
3 .5

r .6
5.5

1 .6
5.5

1 .0
3.4

0.4
3 .6

<0.5gpm

Damp

6.0
5.6

dry

4 .1
4.3



TABLE 34: NEWUA - RILDA CANYON SPRING FLOW (cpM)
MONTHLY MEASI'REMENTS

DATE
ov06/t990
o9tuI990
IInln9m
rutstom
I l-tr-9a..
oguat99t
wtI/t991
tt7/t7/199t
0atql99t
wlut99t
IU2t/tt9I
tI/zUt9rt
a/o7/1992
eytar9r2
0atyt9t2
o?Eutt92
MAt9t2
o}ryt9t2
IUtUtJt 2
0t/t t/t9l
wttlt9tl
0ra/tfrt
xuz7/t99J
o|ylat99t
tatyt9rJ
oSa2'U1991
wt&t991
o1/tat991
0421/1991
wIyI99a
tMyt99a
tyttI99s
0s2aI99t
07at/r99t
qarll/t99t

oytylttr
tutt/tnt
tlailIttt
Myt996
nytT/tt)t
MI/T9
oTtttlr9
otxtut996
oltetr9S

tu23/t,tN
I I/tAtt96
tytyt9

uttt/t997
0y2jtt9l
fut?tn7
t1/l 7/1997
&ular99,
wtglrt,
lstt/trn
tt/tatt97
t2nvtr?

tW,t/ttq
otrzz/tt a
wnltrtt
07na/tttt
wtuttfl
otta/tr9a
ilyogrt9a
t trtYtrJt
lyotrrJa

dt/t 2/tt)t
o2i0yt999
oyo!/i99t
wt:ytr9t
oyt t/i99t
wt 91999
o7nar999
wl2,/r99,
o9/Igt999
lmyttit
t r/t r/t99t
Iztwt9n

ot/Iutw
otr'rtaM
oy.tyl0n
M97M
er'0t/tM
wt2/2arQ
orlwtNo
twtttrt0@
c]ttam
'UTJlM
tnutw
tznylw

ctnytmt
eu$rtnt
ot/t.txtwl
e.uty2wI
cttilttw
eury|nt
armtnMl
oatu|Mt
wt7a00t
tut?aMI
t larnoot
tytutwl

. fbe d ml,ilir.d.

" Drbdlk ddwhtP|e?E

"' Div#d thNSh Me l.
.... (ldc.O*iry
..... Mefibblcu
l M& S . Vdv. edld d en
++ Cuf Acs4$|.

METER3 NEIER'
75 l2o

?8.9 9l
37.5. 20
67.4 9.1
57.1 6.1
56.J 1.j
107 136
95 160
95 160
loj t,()
t !  Js
ro 16.1
$ 7.7
l l 0  l { 0
l0O lto
80 l5o
q )  l l o
75 75
45 2.6
t t  t t
90 l5o
I lo t?o
96 l?o
60 l to
30 5J
65 73
lm 16{,
lm  I3o
7O 80
30 20
lo l .J
38

ov.r cqt*ity
ovd cqr8iay

t t 0

, NETilUA csddilt min6hc.
15
t00
t75

175.0'
200.0'
t50.o'
1t0.0'

TfEfER.2

|  5 .8
t3 .3
l a . J
13 .6
t0.9
lo,9
12.5
9.3
9.2
7.5
8
t

7
7

1 .1
6

5 , t
6

t.6
6
4

3
4.6

t.J

2-7

t

{
2.3

l.l
I
J

5.5

t.t
,t.t

1.8{

|OTAL
2 t 5
It6

9 l
7A
72

251.9
267.5
2g.t
251.2
t17.t
| 0,1.2
6t.7

257.S
2t.7
237

707.l
I  l 5
J l . l
44

214.6
,46
170

tt
t4.6

s
235.5
ls2

r3.5
10

t5?.3

NE''7IA
MEIER

2r0
fm
2m
270
27tt
l&,
150
lJo

NE',"TA
MEfER

120
l,lt
2t0
3(x,
100
2Q
2U)
l m
150

NE'IIJA
IIE?ER

lJo
120
l l o
120
130
2{}
2J0
270

2N
l l 0
I  t 0

7tJ
lol
I t0
t80
zo5
154.5
lra.,
83,8
8,1
lu

t0 .. .

a t0tl
1946 thbl€n: Vrlvc &dint rlf.dcd now mswftnu

t0
I otl

METEN'
I t o
150
t t 0
t J0
t50
lJ0
t J0
100
100

NErER '
t00
I t l

+1m.0 . . . .
+ lm.o .. . .

+1m.0..r.
+100.0... .
+1m.0 . . . .

t72
95

NETEN]

9rl
t0
6t
100
l J0
170
t0{)
200
200
t00
t0

IOTAL
+  150 . . . .
+  150 . . . .
+  l Jo . ' . .
+  150 . . . .
+  l ! 0 . . . .
+  l r 0 . r . .
+  1 t0 . . . .
+10o.o... .
+10o.o... .

fOfAL

|OTAL
12 ,  +
96+
t?+
?of
l(xt+
rr7+
lTl+
2o7+
2ffi+
2o,a
t03
8!

METER '
t .2
6
6
5

5.5

r
3.9
a

ME?ER 7
6.7
t a

10.3

6.0
6.0
6.1
,.0

METE& 2
t.0
6-l
6.6
,.o

6.6
6.9
6.7
6.O
,t.0

3.2

J.4

l
3

2 .1
1 .6

1 .7
1.4
t.o

t.0t

t . t
1 .9
1 .6
1 .7
t . l
I

l . t
1 ,6

LUF@

62.2+
t6.4+

8!r]
163 |

172,1 +

20t.6.
r2 t_2.
5 t.7r
66.1.
52.t '

61.52.

5t.5
l, l l .9
2 t5 ,6
20 1.2
I f i . l
153

t 5 l . t
l0l .6
ao.

60
53

t5
t60
170
200
t20
to
65
6 l

62.5

l {
2l, t
2lD
Ir0
t52
tt0
IX)
Q

I  t 0
120
t20
t r0
270
21n
3.t0
280
t60
l]0
100
| 0{,

100
90
60
60
t t0
2 t 0
2 lo
270
t to
t20
t00
70



TABLE 35
NEWUA - RILDA CANYON SPRINGS

AVERAGE WATER QUALITY*

PARAMETER ** METER 2
2001 Historical

METER 3
2001 Historical

METER 4
Historical

Bicarbonate

Calcium

Carbonate

Chloride

Cond.(umhoVcm)

Hardness

Iron

Magnesium

Mangenese

pH(units)

Potassium

Sodium

Sulfate

TDS

442

89.0

< l

8.5

954

438

<0.1

52.50

<0. I

7.20

3.00

r9.50

132.0

584

434

88.4

1 . 8

n .2

767

431

0 .  l 3

5 1 . 1 0

0 .1  I

7.28

2.65

15.40

95.6

485

390

74.3

< l

6.9

804

376

<0. I

46.30

<0. I

7.30

2.00

395

77,4

2 . 1

10.3

675

382

0 .10

45.77

0.08

7.39

| .96

1 3 . 9 1

76.7

425

_ 2001

Combined

with Meter 3

in 1995

356

70.3

0.7

l 3 . l

535

348

0 . 1 3

4l .90

0.08

7.40

2 . 1 3

t2.96

55.4

365

16.33

96. l

442

* Quality pifarneters reported as mg/l unless otherwise noted
* Data: Database input restricted to values greater then laboratory minimum detection limit
Flow through Meter 4 was combined wirh Meter 3 in t995



Table 36
TRAIL MOUNTAIN

SPRING DISCHARGE RECESSION STUDY
YEAR 2OOI

JUL AUG SEP

Seasonal
OCT NCt

Change 7o

T-6 Flow (cPM)
1E-2-l Temp. (C)

4.8 2.2 1 .7 1.0 -79.2
1 0 9 8 7

0.3 0.3 0.3 -31.6
10106

T-8
t7-zt-l

T-9
t7-22-l

T-10
17-26-4

T-14
t7-25-l

T.I4A
t7-26-5

T-15
l7-35-r

T-16
t7-35-2

TM-23*

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Ternp. (C)

Flow (cPM)
Terp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Ternp. (C)

Flow (cPM)
Temp. (C)

3.3 3.0
66

1.5 -75.4
6

0.0

0.0

0.0

0.0

0.0

0.0

0.2
7

0.2
7

0.2
l 5

0.4
t3

6.0
8

0.5
l 6

0.0

0.0

0.0

0.0

0.5
9

0.0

0.0

0.0

0.0

0.5
9

0.0

0.0

0.0

0.0

JULY TOTAL I1 .9

TOTAL FOR JULY 2001 = 11.9
JULY 2001 74o/o LOWER THAN JULY 2000

OCTOBER TOTAL
Nct Chrngc - Avcruge

Net Chenge - By Volume

2.76
4r.92
:t6.77
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pH
Acidity
Bicarb. Alkalinity
Chloride
Conductivity
Iron
Oi l& Grease
Sulfate
TDS
TSS

pH
Acidity
Bicarb. Alkalinity
Chloride
Conductivity
Iron
Oil & Grease
Sulfate
TDS
TSS

292 188 4
825 707 6

No. of
Mean Analysis

8.26 60
44

782 44
37.2 4s
l48l  49
0.57 65

2 4
150 44
9s7 64
I  l . l  3 5

TABLE 44 : TRAIL MOUNTAIN - DISCHARGE WATER QUALITY

@ coTToNWOOD CANYON PORTALS
2001

No. of

Max Mean Analysis

8.4s 8.22 5
4

477 437 4
3 7 2 9 4

1507 l3 l9  6
0.3 0.3 6

Historical

Visal Observation - No Samples During 2001

Min
7.85

34r
25

t230
0.3

Min
7.8

Max
8.53

922
410
1655
2.3
2

277
1072
42

)))
l 0
l l 6
0.3
2
50
682
)

l 3 l
671
)

OLIPHANT PORTALS
2001

No. of
Min MaX Mean Anetysis
7.66 7.88 7.76 3

7 7 7 3
280 285 283 3

Historical

Visal Observation - No Samples During 2001
t24 t27 t26 3
382 415 394 3
<5 <5

6 6.7
699 776
<0.5 <0.5

6.2 3
729 3
<0.5 3

No. of
Mean Anelysis

8.13  42
6.25 t2
282 42
8.42 42
658 39
0.16  23
4.4 8
t23 42
4 l l  4 2
22.6 23

Min
7.54

I
214
4

482
0.01
0.4
90
354
I

Max
8.9r
l 0

327
2 l
925
0.7
)

330
584
90
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EAST MOUNTAIN SPRINGS
STIFF DIAGRAMS

FLAGSTAFF LIMESTONE
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EAST MOUNTAIN SPRINGS
STIFF DIAGRAMS

RILDA CANYON ALTUVIUM
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TRAIL MOUNTAIN SPRINGS
STIFF DIAGRAMS

NORTH HORN FORMATION
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PACIFICORP
TECHNICAL SBRVICES - HYDROLOGIC MONITORING

DEER CREEK IN.MINE PIEZOMETRIC DATA

D C P - I
3rd N. xc-8

D C P . 2
3rd N. xc-29

D C P . 3
3rd N. xc-55

D C P - 4
lstWM xc-29

Elevation 7530
DRILL
DEPTH 155.4

7567 7577

r48.9r70.5

7529

r69.6

Date Reading Reading Reading Reading

I 2-l 5-95
03/29/t996
06il9/1996
09/30/1996
t2/12/t996
03/27/t997
06t30/1997
09t25/t997
t2t09/t997
03/30/t998
06t22il998
09t23/t998
t2n2/|998
03t29/t999
06n5/1999
09/29/1999
tzn3/1999
03t30/2000
06/16/2000
09/20/2000
t2/t2n000
03n5/2001
06/t 8/200t
09/26/2001
t2n7/2001

7530.0
7530. I
7530.0
7530.0
753 t .6
753t.6
753t.6
753t.6
753t.6
753 t .6
7s31.6
753t.6
753 t .6
753t.6
7s3t.6
7531.6
753t.6
7 5 3 1 . 6
7531.6
753 t .6
753t.6
753t.6
753t.6
753t.6
7531.6

0.0
0 . 1
0.0
0.0
t . 6
t . 6
t . 6
1 . 6
t . 6
t . 6
1 . 6
1 . 6
1 .6
1 . 6
t . 6
t . 6
t . 6
t . 6
t . 6
1 . 6
t . 6
t . 6
t . 6
t . 6
1 . 6

r Area inaccessible
*r Monitoring discontinued, hole caved @, i1g,
*** Monitoring discontinued. entry usedt-o access to gth East*rr* Monitoring discontinued. area sealed



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

WASTE ROCK DISPOSAL WELLS DATA

DEER CREEK
DCWRI

WILBERG\COTTONWOOD
wcwRl

Date Reading
Reading

03/17/t998
46t09n998
09/t5/1998
12/07/t998
03/04/1999
06/17/1999
09/09/t999
t2/14/1999
03/t0/2000
06t20/2000
09t25/2000
12/05/2000
03/13/200r
06/29/2001
09/t7/2001
t2/t3t2001

630s.9
6306.4
6307.2
6307.4
6307.4
6305.9
6305.9
630s.6
6305.9
6304.8
6305. I
6305. I
6308. I
6306.2
6306.5
6306.9

t2/10/1998
03/0t/t999
06/09t1999
09/09n999
t2/08/1999
03/08/2000
06/t5t2000
09/t3t2000
12/04/2000
03/08/2001
06/26/2001
a9/20/2001
t2/12/2001

-4 t .88
-42.4
-47.48
-50.04
-51 .34
-51 .86
-51 .84
-52.2
-44.62
-44.2
-46.18
-50. r 8
-5 r .35

6732.6
6732.1
6727.0
6724.5
6723.2
6722.6
6722.7
6722.3
6729.9
6730.3
6728.3
6724.3
6723.2

Elevation



PACIFICORP
TECHNICAL SERVICBS - HYDROLOGIC MONITORING

CoTTONWOOD CANYON CREEK FLOW & QUALITY

sw-t

Field Measurements

Date Time
Flow

Temp. (oC) cpM

200
200

3.1  210
200
320

6.6 I  t00
3 t 0
300

10.6 235
200
200

-0.4 200
200
200

250
300

13.3 70
80
60

15.6  60
4A
30

Frozen
Frozen

t 5
7.5 30

65
l t 0

8.6 175
70
30

8 . 1  I
l

4

pH

7.94

8.33

8 . l s

7.69

8.42

Cond.
(uS)

549

449

499

486

579

729

Dis.
Oxygen lVesthcr Comments

0l/05/1999 1034
07/01/t999 1433
03/0t/t999 t059
04/07/1999 I108
05/05/t999 t345
06/08/t999 1058
07/t6/1999 1455
08/03/t999 13 t9
09/02/1999 t308
l0/04/t999 t4o3
nt0l^999 t3t4
t2t06n999 1306
0t/t l/2000 1043
0u02na00 | 104
03t06/2000 1249
04/05n000 t044
05/05/2000 t422
06/nn000 1325
07/06/2000 ll37
08/09t2000 1328
09n2t2000 t346
t0/10/2000 1055
l r/06/2000 1050
12t04n000 il il
0l/03/200 t t 052
02rc5n00t I120
03/08/2001 t225
04/05/200t t23S
05/09n00t I I 12
06t06t2001 1048
07t05n00t t34s
08tun00t 1408
09n0n001 t035
tu$r2001 I t5 |
n/09t200t I I 19
t2n0t200t t330

7.92

7.92

8 . r3

7.44

INACCESSIBLE SNOW

453

clear30's
clea130's
clear40's
cloudy40's
ptcloudy50's
ptcloudy60's

cloudyT0's
cloudy60's
ptcloudy60's

clearTO's
clear60's
clear30's
cloudy40's
ptcloudy40's

snow30's
clear40's
cle ar60's
cloudy80's
clearS0's
ptcloudy90's
clearS0's
cloudy50's
cloudy30's
clear30's
clear30's
clear30's
clear40's
cloudy40's
clea160's
clear60's
ptcloudy80's

clearS0's
clearS0's
clearTO's
clear40's
cloudy20's

463

803

Frozen



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

coTTOIvwooD CANYON CREEK FLOW & QLTALITY

(--

sw-2

Field Measurements

Date Time Temp. (oC)
Flow

GPM pH
Cond.
(us)

Dis.

Oxygen Wcather Comments

0t/05n999
02/0t/t999
03/0t/t999
04/07/1999
05/05/1999
06t08/t999
07n6/t999
08/03/1999
09t02/t999
t0t04/1999
il/0t/1999
t2t06/t999
0l/l l /2000
02t02/2000
03t06t2000
04t05/2000
05/03/2000
06n2/2000
07/06/2000
08/092000
09n2t2000
| 0/t0/2000
I t/06/2000
t2/04n000
0l/03t2a0l
02/05/2001
03/08/2001
04t05t2001
05t09n001
06t06t2001
07/05t2001
08/14t2001
09t20t2a01
r0/03/2001
r t/09/2001
t2n2n0al

395
330
830 8.  t7
446
520
1200 8 .17
790
335
625 8.4
238
239
203 7.44
320
2t2
190 8.22
830
560
I  15  8 .32
690
260
280 8.72
590
627
308 8 .16
r03
20
n2 8.47
80
l 1 4
185 8.22
60
50
20 8.66
26
49
40 8.07

clear30's

clear30's
6.I clear4O's

cloudy40's

ptcloudy50's
7.9 ptcloudy60's

cloudyT0's

cloudy60's
6.5 cloudy60's

clearT0's

clear60's
I 1.5 clear3O's

cloudy40's

ptcloudy40's
7.3 cloudy30's

clear40's

clear60's
l l .l clear8O's

clearS0's

ptcloudy90's
7.7 clearSO's

cloudy50's

cloudy30's
10.4 clear30's

clear30's

clear30's
3.1 clear4O's

cloudy40's

clear60's

clear60's

ptcloudyS0's

clearS0's

clearS0's

clearT0's

clear40's
13 clear2O's

t043
|  4 5 1
I i l 8
I  I  1 3
| 350
1 i l 4
r459
t324
r 320
t 4 t 6
t 3 t 8
t348
r059
i l t 9
r 308
r052
13t2
| 345
r  t50
1344
1359
I 1 0 9
r055
n22
r  t08
t202
t3t2
1247
i l 1 6
I  t04
t400
t4t2
lt2l
1203
n42
1025

8.3

6.2

t2

| 054

467

924

571

982

s03

t068

I  r98

956

6 1 5

1009

955

-0.4

n .7

22.9

9 . 1

6.5

8.6

I  r . 9

4 . 1



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

coTT0rywooD cANyoN CREEK FLOW & QtJALtTy

sw-3

Field Measurcments --

Flow
Time Temp. (oC) GpM

Cond.
pl l  (uS)

8.36 t026

8.42 621

8.69 881

Dis.

Oxygen

av05/1999 t054
02t0t/t999 t500
03/01/1999 lt42
04t07/1999 n22
05/05/1999 t400
06/08/1999 n42
07/16/1999 t5t2
08/03/t999 1337
09t02il999 1348
t0/04/t999 1426
lv0vl999 1330
t2t06/t999 t4t7
0t/t l/2000 | t05
02/02t2000 n29
03t06/2000 1339
04t05/2000 1052
05/03/2000 1324
06/12/2000 t4t0
07/06/2000 lt56
08/09/2000 r 35 |
09/t2/2A00 1430
t0/t0/2000 | l l7
lv06/2000 | 102
t2/04/2000 I t4l
0v03t2001 I I 19
02/0s/200t t2t0
03/08/200t 1336
04t05/200t 1300
05/09/2001 I t25
06/06/2001 n27
07t05t200t 1409
08/14t200t t4t2
09t20/200t I146
t0/03/200t l2l0
nt09/200t I t59
t2n2t200t t040

405
340

6.4 835
450
523

9 t255
800
3 4 1

14.8 634
243
245

0.s 2A9
328
220

1.5  l99
838
s69

1 7 . 4  l l 9
699
270

18.4 293
601
633

-0.2 3 t8
il0

Frozen
l2l
88
120
t97
58
50
38
3 l
54

Frozen

7.9

13.5

8.55

8.34

8.77

9.08

8.32

8.64

8.3

8.43

n22

2390

1079

I  t50

r  t95

t064

822

l 9 l 0

Weather Comments

clear30's

clear30's

clear40's

cloudy40's

ptcloudy50's

ptcloudy60's

cloudyT0's

cloudy60's

cloudy60's

clearT0's

clear60's

clear30's

cloudy40's

ptcloudy40's

cloudy3O's salt from road
clear40's

clear60's

cloudy80's

clearS0's

ptcloudy90's

clearS0's

cloudy50's

cloudy30's

clear30's

clear30's

clear30's

clear40's

cloudy40's

clear60's

clear60's

ptcloudy80's

clearS0's

clear80's

clearT0's

clear40's

clear20's

14.5



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

COTTOI\WOOD CANYON CREEK
@ uscs FLUME

ccc0l

Field Measurements

Flow
Temp. (oC) fr. GPM plt

400
339
834 8.52
448
522
1253 8.27
798
339
63 t 8.61
241
241
207 7.64
326
2t8
197 8.5 |
834
567
n7 8 .67
696
264
289 9.05
599
63r
3t4 7.9
100

frozen-no flow
lt7 8.84
83
tt7
190 8.42
54
54
35 8.6
30
52

frozen-no flow

Cond.

(us)
Dis.

Oxygen lVcathcr

av05/1999
02/0vt999
a3/0t/1999
04/07/1999
05/05/1999
06/08/t999
07/t6/t999
08/03/t999
09t02n999
10t04n999
ntOt/t999
t2t06/t999
0l/l l /2000
02t02t2000
03/06t2000
04/05/2000
05/03/2000
06/t2/2000
07t06/2000
08/09/2000
09n2t2000
r0/t0/2000
l r/06/2000
t2t04/2000
0v03t2001
02t05/2001
03/08/2001
04t05t2001
05t09/2001
06/06/2001
07t05/2001
08/t4/2001
09/20n001
r 0/03/200 t
n/09t2001
t2n2n00l

clear30's

clear30's

clear40's

cloudy40's
ptcloudy50's

ptcloudy60's

cloudyT0's

cloudy60's

cloudy60's

clearT0's

clear60's

clear30's

cloudy40's
ptcloudy40's

cloudy30's

clear40's

clear60's

cloudy80's

clearS0's

ptcloudy90's

clearS0's

cloudy50's

cloudy30's

clear30's

clear30's

clear30's

clear40's

cloudy40's

clear60's

clear60's

ptcloudyS0's

clear80's

clear80's

clearT0's

clear40's

clear20's

r050
1454
r  l 3 l
n l7
I  354
n26
l 4 3 l
r330
r 336
l42l
r 323
I 359
I  l 0 l
I  l2s
I 3  l 4
r056
r 3 t 7
r356
r  1 5 3
1346
t4l7
1 i l 2
r059
r  r30
n 1 3
I 205
1320
l25l
ttzl
l l 1 6
1404
t 4 t 8
I  134
1206
I  154
r033

t00  |

454

888

632

r 333

787

ll22

n72

r008

588

|  0 1 7

5.7

l 3

n.2

t5

r 8

l 0

t2



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

TIN.NAMED DRAINAGE OFF STRAIGHT CANYON CREEK

0l/05/1999
02/0t/t999
03/0t/t999
04/07/1999
05/05/1999
06t08/t999
07/t6/1999
08/03/t999
09/a2/t999
t0/04/t999
n/0t/t999
t2/06/t999
0t/t0/2000
02/02t2000
03t06/2000
04/05t2000
05/05/2000
06/12/2000
07/06/2000
08/09/2000
09/12t2a00
t0/10/2000
lt/06/2000
l2/04/2000
0U03/2001
02/05/2001
03/08/2001
04/05/2001
05/09t2001
06/06/2001
07/05/2001
08/14/2001
09/20/2001
10/03/2001
n/07/2001
t2n0t200l

t 0 t  0
1327
955
t044
t322
954
t43  |
1344
I  t 5 9
t240
1235
t203
1348
946
t205
946
t 3  t 6
1247
l 025
t207
1446
943
i l 1 2
936
940
950
r007
n24
I  t36
1000
i l t 6
t240
r005
t029
103 I
I  t 5 0

Frozen
Frozen
100
200
t70
66.7
50

28.58
24
87
70
25
20
25
96
t 5 0
2t2
t 5 0
83
54
50
46

69.8
35

T-19

Cond.
(us)

986

r t04

t232

I  t00

887

1074

r230

Time Temp. (oC)

Field Measurements

Flow

GPM

t 5 0
Frozen
170 7.53
t90
400
375 8
170
170
t20 8.07
75
8s
75 7.76

pIl Oxygen !Veather

- l

6.7

t4 .3

-0.3

-0.7

t 4 .  I

t7. l

8 4 1

784

852

976

941

5 .9

7.6

clear30's

snow30's

clear40's

cloudy40's

ptcloudy50's

ptcloudy60's

cloudyT0's

cloudy60's

ptcloudy60's

clearT0's

clear60's

clear30's

cloudy40's

ptcloudy40's

snow30's

clear40's

ptcloudyT0's

cloudyS0's

clearS0's

ptcloudy90's

clearS0's

cloudy50's rain
cloudy30's

clear30's

clear30's

clear30's

clear40's

cloudy40's

clear60's

clear60's

ptcloudy80's

clearS0's

clearS0's

clearT0's

cloudy40's Light rain
cloudy20's

10.7

-0.4

7.69

8.32

8.67

8.5 t

8.65

8.49

8.8

8.34

1 . 7

7.7

8.9



PACIFICORP
TECHNICAL SBRVICES - HYDROLOGIC MONITORING

DEER CREEK FLOW & QUALTTY

ABOVE THE MINE. DCROI

Field Measurements
Flow

Time Temp. (oC)
GPM

Cond.

(us)

0l/t2il999
02t02/t999
03/04/t999
04/13/1999
05/t0/1999
06/14il999
07/26il999
08/t2/t999
09/13/1999
t0t05n999
nn7/1999
t2/09/t999
0t/t7/2000
02/03/2000
03t09t2000
04t05/2000
05/0t/2000
06/20/2000
07/06/2000
08/07/2000
09/n/2000
t0n2/2000
n/06/2000
12/05t2000
0u05/2001
02t0s/2001
03/13/2001
04t23t2001
05n4t2001
06/29t2001
07/lt/2001
08/07/2001
09n2t2001
l0/17t2001
I t/08/2001
lut0t200l

Frozen

Frozen

Frozen

Frozen

556

675

252

252
t34
l 0 t

Frozen
Frozen
Frozen
Frozen
Frozen
Frozen
737
2t0
r34

45.8
40
80

Frozen
Frozen
Frozen
Frozen
Frozen
Frozen
1462
n7
274
r34
r 0 l
7  t . 5
95

Frozen

Weathcr

clear30's

cloudy30's

ptcloudy40's

clear50's

ptcloudy50's

sunnyS0's

cloudyS0's

ptcloudyT0's

clearT0's

clearT0's

ptcloudy50's

cloudy20's

ptcloudy40's

clear40's

ptcloudt30's

ptcloudy50's

clear60's

clearS0's

clearS0's
ptcloudy90's

clearS0's

clear40's

cloudy30's

clear30's

clear40's

ptcloudy40's

clear40's

clear40's

clear60's

clearS0's

clearS0's

cloudyS0's

ptcloudyT0's

cloudy50's

clear40's

cloudy20's

I 1 4 5
1347
859
t440
I 509
t425
|  148
t220
1429
I 508
1447
1243
948
r345
| 430
t 4  t 0
I 435
1037
t524
r534
r 4 5 l
1426
r 5  t 5
i l 1 6
t256
1424
l 345
r  120
r328
r020
1000
t522
1346
1207
l t02
t455

9.8

6.9

7.93

7.83

6.3 8.2s

8.71

8.4

7.9

8.68

7.67

583

599



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

DEER CREEK FLOW & QUALITY

@ PERMTT BOUNDARY - DCR04

Field Measurements

Date
Flow

Time Temp. ('C) ft. GPM

Cond.

(us) Weather

0t/t2/1999
02/02n999
03t04/t999
04n3/1999
05/10/t999
06/14/1999
07t26/1999
08^2/t999
09/13/t999
t0/05/t999
n^7^999
12/09/t999
0v17t2000
02t03/2000
03/09/2000
04/05/2000
05i0t12000
06/20/2000
07/06/2A00
08t07/2000
09^l/2000
10n2t2000
r l/06/2000
t2t05/2000
0t/05/2001
02t05/20a1
03/l 3/200 I
04t23/2001
05/14t2001
06/29t2001
07nt/2001
08/07t2001
09/t2/2001
t0n7/2001
r t/08/200t
tzn0/2001

I t 5 3
r 356
905
t446
r 5 l 8
1458
I  1 5 5
1229
t445
l 5 t 6
r455
r 305
1000
1355
r438
t 4 t 6
t443
r 057
t532
r 5 4 l
r  5 l 0
1444
1525
n32
I 305
t432
r  353
r  r28
I 335
r036
t025
153  I
t405
tzt4
i l t 0
I 507

8 1 7
t934
994
994
2420
I 596
1934
|  183
I  t 8 3
8 1 7

2 t t 2
t282
l 384
r 087
1762
l  r 8 3
229s
t596
| 384
1282
I  t 8 3
r  1 8 3
I 384
2t72
2357
1282
1087
r  333
t934
8 1 7
734
t706
I 384
1282
l  1 8 3
I 384

8 . r 5

7.77

8 . r 7

8.07

8.34

8.35

8.6

L 1 9

8.64

8.57

8.52

8.42

645

clear30's

cloudy30's

ptcloudy40's

clear50's

ptcloudy50's

sunnyS0's

cloudyS0's

ptcloudyT0's

clearT0's

clearT0's

ptcloudy50's

cloudy20's

ptcloudy40's

clear40's

ptcloudy30's

ptcloudy50's

clear60's

clearS0's

clearS0's

ptcloudyS0's

clearS0's

clear40's

cloudy30's

clear30's

clear40's

ptcloudy40's

clear40's

clear40's

clear60's

clear80's

clearS0's

cloudyS0's

ptcloudyT0's

cloudy60's

clear40's

cloudy20's

t t .2

6.4

7.9

|  1 . 4

l 2

5.6

9 . 1

l 0 . l

l  r . 5

9.4

69r

793

I  I 3 5

733

736

938

t2t8

669

754

955



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

DEER CREEK FLOW & QUALITY

BELOW THE MINE . DCRO6

Field Measurements

Flow
ft. GPM Weather

Cond.
(us)TimeDate

0t/12/1999
02t02/1999
03t04il999
04/13/1999
05/la/1999
06il4/t999
07/26/1999
08/t2/t999
09/13n999
l0/05/t999
nn7/t999
l2/09/1999
0Ut7t2000
02/03/2000
03/09/2000
04/a5/20a0
0s/0t/2000
06t20/2000
07/06/2000
08/07/2000
09/tl/2000
t0/t2/2000
n /06/2000
t2/05/2000
0t/05/2001
02t05/2001
03/t3/2001
04/23t2001
05/t4/2001
06/29/2001
07/n/2001
08t07/2001
09/t2/2001
t0n7/2001
I t/08/2001
t2n0/2001

1200
1404
930
| 453
t525
t 5 l 5
t203
t235
I 500
t524
l 504
t329
l 0 l 0
t403
r459
1423
r 450
t t t2
| 543
r 556
1527
t449
I 530
lt49
13t4
t437
l 4 t 0
I  t40
|  34t
l 056
r 03s
r  538
t415
1225
l l t 6
t526

800
t923
996
995

2425
| 600
I 940
|  190
l  t90
820

2l t5
t290
I 390
1090
1766
l  1 9 0
2300
r600
l 390
t290
l  l 9 l
r  1 8 7
I  382
2 1 8 0
2346
t276
I 080
t329
l 9 t 0
812
730
1702
r 380
r 280
n76
I  380

8 . r 7

8.24

8.47

7.87

8.46

8.37

8.7

7.9

8.75

8.69

8.58

857

t090

8 t 0

758

863

t299

825

756

Temp. (oC)

5 . 1

t4.6

14.8

3 .8

7.7

t2.6

l 6

3.5

9.8

r  3 .9

l 5

clear30's
cloudy30's
ptcloudy40's

clea150's
ptcloudy50's

sunnyS0's
cloudy80's
ptcloudyT0's

clearT0's
clearT0's
ptcloudy50's

cloudy20's
ptcloudy40's

clear40's
ptcloudy30's
ptcloudy50's

clear60's
clearS0's
clearS0's
ptcloudyS0's

clearS0's
clear40's
cloudy30's
clear30's

clear40's
ptcloudy40's

clear40's
clear40's
clear60's
clearS0's
clear80's
cloudyS0's
ptcloudyT0's

cloudy60's
clear40's
cloudy20's



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

GRIMES WASH FLOW & QUALTTY

RIGHT FORK - GWROI

Field Measurements

Flow
Temp. (oC) jl '-trD'TimeDate

01t05/1999
02/0t/1999
03/03/1999
04/07/t999
05/05/t999
06/08/t999
07/23/t999
08/03/1999
09t02n999
10t04/t999
lt/0Ut999
t2t06t1999
0t/t l/2000
02t0a2000
03/06t2000
04t07/2000
45n6n000
06tr2t2000
07/06/2000
08/09/2000
09il3/20a0
t0tr0t2000
n/06/2000
t2t04/2000
0l/03/2001
02t05/2001
03/08/2001
04/06n001
05nv2001
06t06/2001
a7/rcn001
08n4t2001
09n0n001
r0trcn00l
nt09t200l
runn00l
0vr4n002
0a05/2002

Weather

i l 1 6
l 5 t 0
I 035
1250
r42l
t209
1 i l 5
1420
1400
1430
1339
1430
i l 1 0
t427
t355
t200
i l 1 5
t422
1205
t400
t045
I 1 2 8
tr27
t4t2
tt26
t2l7
r400
1050
95t
n42
r240
tt42
t329
r 130
1205
t049
I 104
r220

no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow

clear30's
clear30's
cloudy50's
cloudy40;s
ptcloudy50's
ptcloudy60's
sunnyT0's
cloudy60's
cloudy60's
clearT0's
clear60's
clear30's
cloudy40's
ptcloudy40's
cloudy30's
clear50's
clearT0's
cloudyS0's
clearS0's
ptcloudy90's
clear80's
cloudy50's
cloudy30's
clear30's
clear40's
clear30's
clear40's

ptcloudy40's
clear60's
clear60's

cloudyT0's
clearT0's
clear80's
clear60's
clear40's
clear20's
clear20's
clear30's



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

cRtMES WASIT FLOW & QUALTTY

LEFT FORK. GWRO2

Field Measurements

Flow Cond.

(us)
Date Time Temp. (oC)

GPM Weather

t2/t0/1998
0t/05/1999
02/01/1999
03/03/1999
04/07/t999
05/05/1999
06t08/t999
07/23n999
08/03/1999
09/02/t999
10t04n999
tl/01il999
t2t06/t999
0r/ltn000
02/02/2000
03/06/2000
04/07t2000
05/26/2000
06/t2/2000
07/06/2000
08/09/2000
09/t3/2000
r0/t0/2000
l l/06/2000
l2/04/2000
0t/03/2001
02/05t2001
03/08/2001
04/06/2001
05/t t/200t
06t06/2001
07n0/20a1
08il4t2001
09/20/2001
t0/t612001
I r/092001
l2/t2/2001

r  125
n22
l 5 t 4
l 0 4 l
t257
1426
t22l
n23
r430
t4a7
t442
t342
1440
i l t 9
t433
I 400
t2t2
lt27
1426
t2t0
t403
r  1 0 5
I 1 3 5
r  1 3 5
t42l
I  130
t22l
t407
I  t 0 t
t 0 t 0
r  153
t246
r  1 5 9
t344
|  1 3 8
1209
1049

Frozen

t5.2

Frozen

Frozen

Dry
Dry
54.5
40
40
59
45
20

Frozen
Frozen
Frozen
Frozen

Dry
Damp
Darnp

t 0
8

0.8
t 0

Frozen
Frozen
Frozen
Frozen
Dry
)
50
t92
il0
67
24
2 l
8

Frozen

9.6

t2.5

10.5

19.5

24.9

7.95

8.47

clear30's

clear30's

clear30's

cloudy50's

cloudy40's
ptcloudy50's

ptcloudy60's

sunnyT0's

cloudy60's

cloudy60's

clearT0's

clear60's

clear30's

cloudy40's
ptcloudy40's

cloudy30's

clearS0's

clearT0's

cloudyS0's

clearS0's

ptcloudy90's

clearS0's

cloudy50's

cloudy30's

clear30's

clear40's

clear30's

clear40's

ptcloudy40's

clear60's

clear60's

cloudyT0's

clear80's

clearS0's

clear60's

clear40's

clear20's



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

GRIMES WASH FLOW & QUALITI'

BELOW THE MINE - GWRO3
** FLOW INCLUDES MINE DISCIIARGE

Field Measurements

Flow Cond.

(uS)
Date Timc Temp. (oC)

GPM Weather Comments

0l/05/1999
02t01/1999
03/03/1999
04/07/1999
05/a5/1999
06/08/1999
07t23/t999
08/03/t999
09/02/t999
t0/04/1999
lt/01/1999
t2/06/t999
0t/l l /2000
02/02/2000
03/06/2000
04/07/2000
05/26/2000
06/12/2000
07/06/2000
08/09/2000
09/13/2000
t0/10/2000
n/06/2000
t2/04/2000
0l/03/2001
02/05/2001
03/08/200 I
04t06/2001
05nt/2001
06/06/2001
07/t0/2001
08n4/2001
09/26/2001
l0/16t2001
n/09/2001
l2/t2/2001

I  t 5 6
t  5 l 9
I 053
l 305
I 433
t245
n29
t436
t426
t45  |
1402
1443
I 1 2 3
1443
t 4 t 0
l 2 l 5
r  t 3 2
| 433
t220
t409
n26
I  t40
r  145
t440
I  t 4 l
t227
1440
i l t 2
r 0 l 8
t206
t254
t204
r 3  t 4
I  t 5 8
r 2  l 8
i l  t0

l l .4

0.8

t . 4

t6.2

12.6

r0.9

49.2
35
80
53
74
80
349
367
tt2
320
349
30
45

42.8
40
60
305
2 l
309
3 r 0
20.4
327
70
100
25
30
87
271
5 t 0
r 9 5
il5
t00
30
25
9.8
6

8.32

7.72

8.01

8 . t 7

8 . 5 l

7.7

8.57

8.32

8.64

7.53

| 537

1298

I  t33

r 5 t  I

9.2

t06  |

1064

2350

2900

987

| 450

I 990

clear30's

clear30's

cloudv50's

cloudy40's
ptcloudy50's

ptcloudy60's

sunnyT0's

cloudy60's

cloudy60's

clearT0's

clear60's

clear30's

cloudy40's
ptcloudy40's

cloudy30's

clear50's

clearT0's

cloudS0's

clear80's

ptcloudy90's

clearS0's

cloudyS0's rain
cloudy30's

clear30's

clear40's

clear30's

clear40's

ptcloudy40's

clear60's

clear60's

cloudyT0's

clear80's

clearS0's

clear60's

clear40's

clear20's

2.2

7.7

r 5.3



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

IIUNTTNGTON CREEK FLOW & QUALTTY

HUNTINGTON CREEK - HCCOI

Field Measurements

Drte Time Temp. (oC)
Flow
CFS pH

Cond.
(us)

Dis.
Oxygen Weather Comments

t2/02/t998
03t03n999
06/17n999
a9/t4/t999
t2t09/1999
03t09/2000
06/26/2000
09t25t2000
t2t05t2000
03n3t2001
06/26/2001
0yt2n00l
wt2n00l

r 037
r 4 l 9
1425
840
I 335
I 509
| 405
t237
l  r 5 8
t422
1452
r430
t454

0.2
3.5
|  1 . 3
6.3
-t.2
2.7
r 0 . 7
7.2
0

5.3
t l
9.6
t .3

34
26
427
il6
20
29
125
t2l
t 4
2 l
99
t05
t 9

7.32
7.77
7.83
7.97
8.34
8 .  r 6
8.3
8.77
7.95
8.78
8.35
8.32
7.41

428
419
266
280
452
445
279
275
463
486
369
343
463

8.4
6.4
6.2
6.3
9.4
9.7
9 . 1
9.6
i l .9
12.2
*

I  I . l
13 .6

clear40;s
cloudy50's
ptcloudyT0's
cloudy60's
cloudy20's
ptcloudy30's
cloudyT0's
clear80's
clear30's
clear40's
cloudyT0's, rain
ptcloudyT0's
clear20's

*DO Probe Not Functioning



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

HUNTINGTON CREEK FLOW & QUALITY

HT'NTINGTON CREEK . HCCO2

Field Measurements

Date Time
Flow

Temp. (oC) CFS

0.8
3.9
I  l . l
6

-0 .1
a

J

10.7
7

0.9
5.6
n .2
9.5
0.9

7.69
7.85
8.02
8.0r
7.99
8.28
8 .41
8.79
7.87
8.69

I
8.5
7.69

Cond.
(us)

438
453
268
287
534
523
293
281
570
547
38r
35r
54t

Dis.
Oxygen

7.9
6.4
7.2
6.2
| 0.9
9.5
7.4
9.7
l  t . 9
t2.l
'|

il
14.2

pH

t2/02/L998 t05l
03t03il999 t432
06il7il999 1442
09il4il999 850
t2t09/1999 1348
03/09t2000 t 520
a6/26t2000 l4t 5
09t25/2000 1248
t2t05t2000 t209
c3tl3.n0Dt t432
06/26/200t 1505
09ir2n00l lM3
l2^2t200t t 504

34
26
427
il6
20
29
r25
12l
t 4
2 l
99
t05
t 9

\Veather Comments

clear40;s
cloudy50's
ptcloudyT0's
cloudy60's
cloudy20's
ptcloudy30's
cloudyT0's
clear80's
clear30's
clear40's
cloudyT0's, rain
ptcloudyT0's
clear20's

*DO Probe Not Functionine



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

HUNTINGTON CREEK FLOW & QUALTTY

}IUNTINGTON CREEK - }ICCO4

Field Measurements

Date Time
Flow

Temp. (oC) CFS pH

8.01
8 .2 l
8 . 1 6
8 . 1 3
8.48
7.8 |
8.49
8.73
8 . 1 7
8.72
8.6r
8.56

8

Cond.
(us)

5 1 5
506
272
294
624
537
312
294
638
600
401
372
641

Dis.
0xygen

7.9
6

6 . 1
6

9.6
t 0
7.2
9.7
t  0 .5
r  r . 8
*
*

Weather Comments

t2/02/1998 I I05
03/03n999 t45 |
06/17/t999 t455
09/t4/1999 900
12t09/1999 t40t
03n0t2000 il00
06t26t2000 t430
09/25/2000 1303
12t05t2000 t225
03n3t200t t446
06t26/200t t522
09/t7n00t 12t3
t2tl3n00t t052

clear40;s
cloudy50's
ptcloudyT0's
cloudy60's
cloudy20's
ptcloudy30's
cloudyT0's
clearS0's
cle ar30's
clear40's
cloudyT0's, rain
cloudyT0's
clear20's

*DO Probe Not Functioning
iDO Probe Not Functioning

1 . 3
4.6
l  l . l
6 . 1
- t . 3

2.3
l l
7

1 . 2
6.5
I  t . 4
7.7
1 . 9

34
26
427
u 6
20
29
t25
t2l
l 4
2 l
99
r05
t 9



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

MEETINGHOUSE CANYON
MHCOI

Date Time Temp. (oC) GPM
Cond.

(uS) Weather Comments

0t/t2/1999
02t02/1999
03/03/1999
04/12/t999
05il0/1999
06/t7/1999
07/26n999
08/t2/1999
09/13/1999
t0t05n999
nn7n999
t2/08n999
0Ur7/2000
02/03/2000
03/09/2000
04t05t2000
05i03/2000
06/26/2000
07/06t2000
08/09t2000
09/nt2000
r0/t0/2000
n/28/2000
t2t05/2000
0l/05t2001
02/05t2001
03/t3/2001
44t23/2001
05/14t2001
06/26t2001
07t03t2001
08t07t2001
09n2/2001
t0/17/2001
nt08t200l
t2/t2t2001

I  1 3 7
l  339
1403
| 453
1402
| 400
r 2  t 3
t203
t348
1446
t436
1352
l 0 3 l
r  334
1423
r 340
I  t 5 0
tt25
| 503
901
l 4 l 0
1 5 3  I
| 320
I  t00
t244
| 4 t 5
r 336
n52
l 3  t 0
t428
r 0 l 2
r 500
n44
tt49
t037
l 435

Frozen

Frozen

Frozen

Dry
339
I 336
365
365
t45
l l7

Frozen
Frozen
Frozen
Frozen
Frozen
Frozen
463
350
t l7
4 l
35
n7

Frozen

Frozen

Frozen

i l .8

12.3

INCCESSIBLE SNOW
INCCESSIBLE SNOW

Dry
3700 est.

647 8.59
448
t75
68 733
47
4 l

Frozen

clear30's
cloudy30's
cloudy50's
ptcloudy50's
ptcloudy50's
ptcloudyT0's
cloudy80's
ptcloudyT0's
clearT0's
clearTO's
ptcloudy50's
clear30's
ptcloudy40's
clear40's
ptcloudy30's
ptcloudy50's
clear60's
cloudyT0's
clear80's
ptcloudy90's
clearS0's
cloudy50's rain and snow.
cloudy40's
clear30's
clear40's
ptcloudy40's
clear40's
clear40's
clear60's over capacity
cloudyT0's rain
clearS0's
cloudy80's
ptcloudyT0's
cloudy60's
clear40's
clear20's

7.63

7.74

t3.4

r5

8.24

8.76

l 0 . l

9.9



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

MILL FORK CANYON FLOW & QTIALTTY

MILL FORK CANYON ABOVE M|NE (MFAI)

Date

(-

Time

Field Measurcments

Flow
Temp. (oC) ft.

; ; . ; '
(uS) oxygen Weather CommentsGPM

0Ut2/t999
02/02il999
03/03/1999
04/12/1999
05/t0/1999
06/lt/t999
07t26^999
08n2/1999
09/t3/t999
r0/05/1999
n/t7/t999
rzt08n999
0vt2/2000
02/03D000
03/09/200a
04t05t2000
05/03/2000
06t22t2000
07/06/2000
08t07/2000
09nl/2000
l0/t0/2000
1v06t2000
12t05t2000
0t/05/200t
02/05/2A01
03n3/2001
04/20t2001
05/09/2001
06n6t2001
07/03/2001
08t07/2001
09/12/2001
t0n7t200l
I r/08200t
t2n2t20al

clear30's

cloudy30's

cloudy50's
ptcloudy50's

cloudy40's

clearT0's

cloudyS0's
ptcloudyT0's

clearT0s

clearT0's

clearT0's

clear30's

clear40's

clear40's
ptcloudy30's

ptcloudy50's

clear60's

cloudyS0's

clearS0's
ptcloudy80's

clear80's

cloudy50's

cloudy30's

clear30's

clear40's
ptcloudy40's

clear40's

ptcloudy40's

clear60's

cloudyT0's rain
clearS0's

cloudyS0's

ptcloudyT0's

cloudy50's

clear40's

clear20's

I  057
I  t 5 l
n29
r339
t 0 t 6
958
829
947
t200
954
l 4 l 6
1300
1323
1000
r338
l 3 0  t
I 033
t354
t424
r300
r 335
l 320
1450
855
1053
t350
r300
r0 t8
r43 t
l32l
831
1255
900
930
855
t425

Dry
Dry
Dry
Dry
Dry
r 500
r50
t00
Dry
Dry
Dry
Dry

7.80 383 6.2

INACCESSIBLE SNOW
INACCESSIBLE SNOW
TNACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

TNACCESSIBLE SNOW
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

MILL FORK CANYON FLOW & QUALTTY

MILL FORK CANYON BELOW M|NE (MFB2)

Time

Field Measurements

Flow
Temp. (oC) ft. GpM

;;;;
pH (uS) Oxygen

7.92  4 t3  7 . l

7.87 536 6. I

Weather Commcnts

01il2n999 I104
02/02/t999 I157
03t03n999 ll37
04/t2/1999 t353
05/t0/t999 t045
06ilt/1999 t023

07/26tr999 844
08n2n999 1000

09n3n999 1305
r0t05tr999 t006

nn7il999 t42l
t2t08/t999 t3t2

0t/t2t2000 t333
02t03t2000 l0t2
03t09/2000 1346
04/05/2000 1308
05/03/2000 t042
06t22t2000 t400
07t06t2000 t442
08t07t2000 l3t0
09/nt2000 1345
r0/t0/2000 1325
I t/06/2000 t440
t2t05t2000 905
0r/05/200t I t00
02t05na0r 1352
03n3t2001 13t0
04t20t200t 1024
0st09t200t t444
06/26t2001 1339
07t03t200t 843
08/07/2001 1324
0yta200l 9t5
l0/l7t200t 945
I t/08/2001 9t0
t2n2t200t t425

Frozen

Frozen

Frozen

Frozen

27

1600

200

160

67

75

33

Frozen

Frozen
Frozen
INACCESSIBLE SNOW

clear30's

cloudy30's

cloudy50's

ptcloudy50's

cloudy40's

clearT0's

cloudyS0's

ptcloudyT0's

clearT0's

clearT0's

ptcloudy50's

clear30's

clear40's

clear40's
ptcloudy30's

ptcloudy50's

clea160's

cloudyS0's

clear80's
ptcloudy80's

clear80's

clearS0's

cloudy30's

clear30's

clear40's
ptcloudy40's

clear40's
ptcloudy40's

clear60's

cloudyT0's rain
clearS0's

cloudyS0's
ptcloudyT0's

cloudy50's

clear40's

clear20's

l 0

Frozen
Dry
Dry
Dry
Dry
Dry
Dry

Frozen

Frozen

Frozen

Frozen

Frozen

Dry
Dry
136
90
r 8.6
2.2
Dry
Dry
Dry

6678.6 r

8.54 693



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

RTLDA CANYON FLOW & QUALTTY

RJLDA CANYON - FLUME #I(RCFI)

Field Measurements

Flow

Dete Time Temp. (oC) ft.

Cond.

(us) Wcather

04-17-89 I120
0r/12/t999 9t5
02/02/1999 1200
03t03/1999 I t53
04il2/t999 | 355
05^1n999 t330
06nr/t999 1200
07t26/r999 l0t0
08n2il999 1045
09n6n999 1334
t0t05n999 1049
nn7n999 1254
t2t09n999 951
0vt2t2000 t338
02t03t2000 1040
03/09/2000 l4t0
04t05t2000 l3l7
05/05/2000 t030
06t23t2000 1008
07/06/2000 t350
08/07t2000 1354
09n3t2000 t325
r0/t0/2000 1354
nt28t2000 1330
tu05aa00 910
0l/05/200t I155
02t05t200t t400
03/13/2001 l3l5
04t20t200t 1036
05il4t200t I I ts
06t0s/200t n26
07nv2001 915
08t07t200t 1350
o9n2t2a0t t004
t0n7t200t t007
nt27t200t 900
wta200t t320

DRY
Frozen

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

499
l 303
296
252
l 0 t
78

Frozen
Frozen

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

PC 60's
ptcloudy30's

cloudy30's

cloudy50's
ptcloudy50's

clear50's
clearT0's

cloudy80's
ptcloudyT0's

cloudyT0's

clearT0's
ptcloudy50's

cloudy20's

clear40's

clear40's
ptcloudy30's

ptcloudy50's

clearT0's

cloudyS0's

clear80's
ptcloudyS0's

clearS0's

cloudy50's

cloudy40's

clear30's
clear40's
ptcloudy40's

clear40's
ptcloudy40's

clear60's

clear60's

clearS0's

cloudyS0's
ptcloudyT0's

cloudy50s
clear20's

8.018.3

8.5

382

t0 .4
902
296
90
l 5

Damp
t 0

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

2842
l712
274
60
36

7t.5
INACCESSIBLE SNOW
INACCESSIBLE SNOW

3698 . 1 6

5.7

8.4

8.74

8 . r 7

458

435



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

RILDA CANYON FLOW & QUALTTY

RILDA CANYON - LEFT FORK (RCLFI)

Field Measurements

Flow

ft. GPM Weather

0t/r2/1999
02/02/t999
03/03/t 999
04/t2fi999
05/10/1999
06/lt/t999
07t26/1999
08n2/t999
09il6/t999
10/05/1999
nn7n999
12t08/1999
01n2t2000
02t03t2000
03/09/2000
04/05/2000
05/03/2000
06/23t2000
07/06t2000
08/07/2000
09/t 3/2000
t0/t0/2000
nt28t2000
t2/05/2000
0t/05/2001
02t05t2001
03il3/2001
04/20/2001
0sn4t200l
06t29t2001
07/03t2001
08t07t2001
09n2t2001
t0/t7t2001
l l/08/2001
tul2t200l

Time Temp. (oC)

952
t204
I  t 5 3
I 400
n27
1305 7.3
9 r 0
n24
t400
i l t 9
l 3 r 9
r 320
I 345
1047
l 4 l 0
t  3 l 7
r  059
i l t 4  t 0
t 4 t 6
l32l
t352
l 3 3 l
t337
914
r  l 2 l
r400
l 3  l 5
I  034
1235
821 7 .9
904
r 4 l 5
t040
945
953
r320

Dry
INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
3 8
r65
l 2
l l
Dry
Dry
Dry
Dry

7.99

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

27
5.7 8.43
Dry
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
100
t 3.6
5

Dry
Dry
Dry
Dry

ptcloudy30's

cloudy30's
cloudy50's
ptcloudy50's

cloudy40's
clearT0's

cloudyS0's
ptcloudyT0's

cloudyT0's

clearT0's
ptcloudy50's

clear30's
clear40's

clear40's
ptcloudy30's

ptcloudy50's

clear60's

cloudy80's

clearS0's
ptcloudyS0's

clearS0's

cloudy50's

cloudy40's

clear30's
clear40's
ptcloudy40's

clear40's
ptcloudy40's

clear60's
clear80's

clearS0's

cloudyS0's
ptcloudyT0's

cloudy50's

clear40's

clear20's

5 1 9

8.67

INACCESSIBLE SNOW



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORJNG

RILDA CANYON FLOW & QUALTTY

RILDA CANYON - LEFT FORK (RCLF2)

Field Measurements

Date Time Temp. (oC)
Flow
ft. CPM pH Weather Comments

ptcloudy30's
cloudy30's
cloudy50's
ptcloudy50's
cloudy40's
clearT0's
cloudyS0's
ptcloudyT0's
cloudyT0's
clearTO's
ptcloudy50's
clear30's
clear40's
clear40's
ptcloudy30's
ptcloudy50's
clear60's
cloudyS0's
clearS0's
ptcloudyS0's
clearS0's
cloudy50's
cloudy40's
clear30's
clear40's
ptcloudy40's
clear40's
ptcloudy40's

clea160's
clearS0's
clearS0's
cloudyS0's
ptcloudyT0's
cloudy50's
clea140's
clear20's

Cond.
(us)

0l/12/t999 942
02/02/1999 t2l2
03/03/t999 I t53
04/t2/1999 t409
05/t0n999 I I l8
06/n/1999 t300 8
07n6/t999 942
08/l2il999 I132
09n6/1999 t4t6
t0t05/1999 n23
nn7n999 1324
t2t08/r999 t325
0ltl2na00 t350
02/0,3n000 1050
03/09/2000 l4l0
04/052000 t3 t 7
05/032000 t052
06D3/2000 l r05 9.1
07/06/2000 l4t0
08t07D000 t325
09/t3t2000 r357
t0/t0/2000 t340
tt/28/2000 l34l
t2t05t2000 915
0t/05/2001 ll24
02/05/200t 1400
$n3n00t 13 t5
04/20n0u t030
05n4/200t l22o
06n9D00t 806 7.9
07t03a00t 856
08t07t200t t420
09n2/2001 t045
t0n7n00t 948
I l/08/200t 1000
t2t12n00t 1320

Frozen
INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
37.5
160
t 0
9.2
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

?5
7.5
Dry
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
104
14.6
8

Dry
Dry
Dry
Dry

INACCESSIBLE SNOW

7.95

8.38

8.25



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

RILDA CANYON FLOW & QITALITY

RrLDA CANYON - FLr.tME #2 (RCF2)

Field Measurcments
Flow

Temp. (oC) ft. GpM nHDrte

01fi2il999
02t02il999
03/03/t 999
04/t2/1999
05/10/t999
06/15/1999
07/26/1999
08/12/t999
09/|6/1999
l0/05/t999
n/t7/t999
l2/08n999
01tr2t2000
a2/03/2000
03t09/2000
04/05/2000
05/03/2000
06/23/2000
07/06t2000
08/07/2000
09/13/2000
r0/t0/2000
lt/28/2000
12/05/2000
0l/05/200t
02t05/2001
03/13/200t
04t20t2001
05/t4/2001
a6n9/2001
07t03t2001
08t07t2001
09n2t2001
10il7t2001
n/08/20a1
l2n2/2001

r 003
I 230
t220
r 4 t  8
I  t 3 3
I  355
r043
I  1 3 8
1430
l  t40
1335
r 330
l  356
r053
t 4 t 0
l 3 t 7
1 i l 3
t126
1430
t443
t405
1437
I 345
9 1 8
|  1 3 0
1400
l 3 l 5
1054
l24l
857
922
r433
I 055
t050
1004
t346

927
227
35.5
Dry
Dry
Dry
Dry
Dry
Dry

Dry
2529
209
r03
78
Dry
Dry
Dry
Dry

8.52

Frozen
Frozen
Frozen

Dry
608

9.5 3474
339
300

55.36
36
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW

Weather

ptcloudy30's

cloudy30's

cloudy50's

ptcloudy50's

cloudy40's

cloudyT0's

cloudyS0's

ptcloudyT0's

cloudyT0's

clearT0's

ptcloudy50's

clear30's

clear40's

clear40's

ptcloudy30's

ptcloudy50's

clear60's

cloudyS0's

clear80's

ptcloudyS0's

clearS0's

cloudy50's

cloudy40's

clear30's

clear40's

ptcloudy40's

clear40's

ptcloudy40's

clear60's

clearS0's

clearS0's

cloudyS0's

ptcloudyT0's

cloudy50's

clear40's

clear20's

8.21

INACCESSIBLE SNOW
INACCESSIBLE SNOW

7.7



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

RILDA CANYON FLOW & QUALITY

RILDA CANYON - FLUME #3 (RCF3)

Field llleasurements

Date Time Temp. (oC)
Flow

ft. GPM pH
Cond.
(us)

Dis.

Oxygcn Weather Comments

0Ut2/1999
02/02/1999
03/03/t999
04/12/t999
05n0/t999
06tr5n999
07t26/1999
08n2n999
09/l6/t999
t0t05/t999
lvrT/t999
t2t09n999
0Ut2/20a0
02t03t2000
03/09/2000
04/05/2000
0s/03t2000
06/22/t999
07t06/2000
08t07t2000
09n3/2000
t0/t0/2000
tv28/2000
r2t05/2000
0v05t2001
02t05/2001
03/t3/200t
04t20/2001
05n4/2001
06/29t200r
07t03/2001
08t07t2001
09/t2/2001
t0n7/2001
l l/08/200t
12/12t2001

l 0 l 3
t240
t242
t424
l  1 3 6
1424
t047
n42
r439
n47
1346
l  r08
1400
t056
t 4 l 0
t3l7
n24
t446
t436
r 507
t 4 t 9
t445
1403
950
I  155
1400
l 3 t 5
1057
1244
908
926
1439
I 108
r t00
r 0 l 0
1353

t76
r 6 l
t76
l 6 l
709

3500
380
339
r20
120
95
90
70
65

7.72

8.05

7.5

7.6 t0.7

clear30's
cloudy30's
cloudy50's
ptcloudy50's
cloudy40's
cloudyT0's
cloudySO's
ptcloudyT0's
cloudyT0's
clear70's
ptcloudy50's
cloudy20's
clear4O's
clear40's

ptcloudy30's
ptcloudy50's

clear60's
cloudyS0's
clearS0's

ptcloudyS0's
clearS0's

cloudy50's
cloudy40's
clear30's
clear40's

ptcloudy40's
clear40's

ptcloudy40's
clear60's
clearS0's
clear80's

cloudySO's
ptcloudyT0's
cloudy50's
clear4O's
clear20's

9.5

INACCESSIBLE SNOW
INACCESSIBLE SNOW
| 134
262 7.87 487
103
103
78 8.24 735
90
t00
r03 7.9t 902
90

INACCESSIBLE SNOW
INACCESSIBLE SNOW

r03
3 l  l 8
339 8.29 530
227
103
64 7.39 867
75
77
48 8 825

8.4

10.5 7.5

rain

2.7 r0.5

7.6

7.9 l l



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

RILDA CANYON FLOW& QUALTTY

RTLDA CANYON - WEIR #4 (RCW4)

(-

Time

Field Measurements

Flow

Temp. (oC) ft. GpM

Cond. Dis.
(uS) Orygen

69E

556

908

E45

660 'i

889 10.9

867 I  t .8

Weather Comments
Drte

0l/12^999
02t02n9e9
03/03/t999
04il2il999
05/t0il999
06n5il999
07126/1999
08n2il999
09/t6il999
10t05/1999

n/17n999
t2/08il999
0v1u2000
02t03t2000
03/09/2000
04t05t2000
0st03t2000
06122t2000
07t06t2000
08t07t2w0
09/13/2000
| 0/t 0/2000
nt28t2000
12t05t2000
0 | /05/200 |
02/05/2001
03n3t2001

04/20/2001
05il4t2001
06/29t2001
07/n/2001

08t07t2001
09/12t2001
l0/17/2001

I t/08/2001
t2/12t2001

1046
l 3  t 9
| 340
| 435
l l42
| 540
|  128
I  t 48
1522
1323
t 4 t  0
I 339
t 4 t  5
I  t26
1407
l 3  t 4
I r36
1544
t 5 t 6
t 5 t 9
t52S
t 5 r 6
l42l
t039
| 228
| 405
| 320
I t06
125 I
95E
945
t446
|  |  t 8
I  t 28
l0 t6
l 4  t 6

Frozen
t57

3 | 57 8.07
125.1
840

8 .8  3550  8 .2 l
5 5 1

464.8
7.9 |  83.9 8.25

t57
174.7
Frozen

175

175
2.8 157 ?.54

t83.9
1207

10.4 417 8.  |  7
t57
157

r r 125 8.6
157
t57

-0.5 157 7.83
157
174

s.4 175 8.67
203

3l l7
7.9 448 8.25

3 3 t

203
9.2 n7 7.94

132

t24
0.7 140.5 8.23

4 l l

clear30's
cloudy30's
cloudy50's
ptcloudy50's

cloudy40's
cloudyT0's
cloudy80's
ptcloudyT0's

cloudyT0's
clearT0's
ptcloudy50's

clea130's
clea140's

clea140's
ptcloudy30's
ptcloudy50's

clear60's
cloudyS0's
clearE0's
ptcloudyS0's

clearE0's
cloudy50's
cloudy40's

clea130's
clea140's
ptcloudy40's

clear40's
ptcloudy40's

clea160's

clearS0's
clearS0's
cloudyS0's
ptcloudyT0's

cloudy60's
clea140's

clear20's

7 1 7

720

raln -snow

rDO Probe Not Functioning



EAST MOUI\TAIN
SPRING DISCHARGE RECESSION STUDY

YEAR 2OO1

JUL AUG

w (GPM)

5.2 5.4 5.6 3.3Temp. (C)

SEP

SHEBA Flow (cpM)
SPRINGS Temp. (C)

ELK Flow (cpM)
SPRING Temp. (C)

79-35 Flow (cpM)

79-26

Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (cPM)
Temp. (C)

79-29

84-56

80-44

2.9
6.0

131 .0
4.0

4.5
4.6

4.3
7.7

1 .5
4.4

0.8
5.5

est. < 0.5 gpm

2 .1
4.6

5.6
5.4

dry

8.0
4 .1

2.2
6.7

85.0
3.9

2.5
5.3

2.4
5.2

t . 4
4.6

0.5
5.6

est.<0.5gpm

2.3
6.3

5.3
6.6

dry

<0.5gpm <0.5gpm

t . 0
6.2

10.0
7.0

dry

t . 7
7.4

73.0
4.0

2.0
4.9

2.0
5.0

t .4
s.2

0.5
5.9

t . 0
5 .1

67.0
3.5

t . 6
5.5

t . 6
5.5

1 .0
3.4

0.4
3.6

80-46

BURNT
TREE

79-23

6.0
5.6

dry

6.2
4.5

5.8
4.2

4 . 1

4.3

82-52



EAST MOUNTAINSPRINGS DISCHARGE
2001

Spring
Date Flow

Sampled (cpM)
Temp.

c
Date

Sampled
Flow

(GPM)

Seasonel
Net

Chrnge o/o
Temp.

C

Sheba
Elk Spring
Burnt Tree
Jcrk Wster
Pine Springs
Pine Sp. Trough
Ted's Tub
19-l
79-2
79-3
794
79-5
79-6
79-7
79-8
79-9
79-10
79-tl
79-t2
79-t3
79-t4
79-t5
79-t6
79-17
79-18
79-t9
79-20
79-21
79-22
79-23
79-24
79-25
79-26
79-27
79-2E
79-29
79-30
79-3r
79-32
79-33
79-34
79-35
79-36
79-37
79-38
79-39
7940
80-41

07/25t2001
07t25/2001
07t26t2001

07t26/2001

07t26/2001

07/25t2001

07n7D00

07n6r2001

07t26/2001
07t26t2001

07t25t2001

07n5D001
07/25t2001

07/25/2001

07t26t2001
07t25t2001

07n7i2001

07t26r200r
07t26t2001

2.9
l 3 t . 0
5.6

6.0
4.0
5.4

t0t09t2001
l0/08/2001
r0/04/2001

t0/09/2001

10t04t2001

t0t09/2001

r0/09/200t

r0t109t2001

t0/04t20a1
t0t04t2001

l0/08/2001

t0t09t2001
r 0/08/200 I

r 0/08/2001

t0/09t2001
l0/08/2001

t0/09t2001

10t09t2001
l0/09t2001

-65.5?

48.85
7 . t 4

3.3 -72.50

4.8 -36.84

3.3 -68.93

damp

2.9 -62.86

5.5 -62.79

4.8 -65.83

3.4 -33.33

1 . 0
67.0
6.0

5 . 1
3.5
5.6

24.0 5.7

1.9 4 .6

10.3 5.2

0.5 est., sheet flow

10.4

4.8
4.6

5 . 1

4.5
3 . 1

6.6

t . 2

10.5

3.2

3.95.0

4.3

1 .2
1 . 5

0.6

8.4
4 .5

3.3

r .3
4.8

dry
dry

7.7

5.9
4.4

dry
dry

t . 6

0.4
t . 0

0.4

0.3
1 . 6

1 .4

0.5

5 .8

4.4
5.5

-35.48

-64.44

-57.58

-90.00

4.8

dry
3 .0



Spring

EAST MOUNTAIN SPRINGS DISCHARGE
2001

Temp.
c

Date Flow
Sampled (cpM)

Date
Sampled

Flow

(GPM)

Seesonel
Temp. Net

C Chtngeo/o

80-43
8044
80-45
80-46
80-47
8048
80-49
80-50
82-51
82-52
84-53
84-54
84-55
84-56
85-57
86-58
8G59
89{0
89-61
8942
E9{3
89{4
89-65
89-66
89-67
89-68
89-69
E9-70
89-7r
9t-72
9l-73

07t26t200r
07/26/2001

07t26t2001
07t26t2001
07tzst2001

07/30t2001
07t26t2001
07t26t2001

07/27/2001
07t25t2001

07D5n00r
07t25t2001
07t25t2001
07t25t2001

07t27t2001
07t2?DA0l

DAMP
est., sheet flow

4.6
4.0
6.4

7.4
8.7
4 . 1

7.6
4 .1

6.0
6.4
4 . t
8.3

l0/04/2001
t0/09/2001

10t04t2001
10t04/2001
| 0/08/200 |

tonU200l
t0t04/2001
rct04t2001

10t09t2001

t0t09t2001
r0/08/200t

t 0/08/200t
r 0/08/200t
I 0/08/200 I
l0/08/2001

dry
est., sheet flow

0.5

2 . 1
9.4
3 .8

0.5

6.8
1 . 6

0.4
0 . 1
4 . 1

0.7
<0.05

2.8
0.5

-27.66
-57.89

-52.50
-92.31
48.75

-86.84
-57.45

45.00

42.86
-51.00

0.8
1 . 3
8.0

damp
4.5
6.9

6.3

4.3

07/26/200t 0.8 5.5

7.6
47.0

1 .2
1 . 0
4.9
1 . 0

3.2
3 .7

6.3

4.3
8 . 1

8.2
0.9

8.5
8.8

8.5
6.7

l0/t0t2001
| 0/l 0/200 I

1.22
44.57

TOTAL FLOW FOR JULY
(w\ouT 80-50, 9l-72 &73)

305.2 134.9
Net Change - Average
Net Change - By Volume

-52.30
-55.79

TOTAL FOR JULY 2000 = 205.4 cpM
JULY 2OOI 48 % HIGHER THAN JULY 2OOO



TRAIL MOUNTAIN
SPRING DISCHARGE RECESSION STUDY

YEAR 2OOr

JUL AUG

t0

Seasonal
Net

Change 7o

SPRING

l8-2-l

T-8
t7-21-r

T-9
17-22-r

T-10
t7-2H

T-14
r7-25-l

T-I4A
t7-26-s

T-15
u-35-l

T-16
t7-35-2

TM-23*

ow

Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (cPM)
Temp. (C)

Flow (CPM)
Temp. (C)

Flow (cPM)
Temp. (C)

0.4
l 3

6.0
8

0.3
6

1 .5
6

0.0

0.0

0.0

-3 1.6

-75.0

0.2
l5

0.5
l6

0.0

0.5
9

0.0

0.3
l 0

3.0
6

0.2
7

0.5
9

0.0

9

0.3
l0

3.3
6

0.2
7

0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0

0.0

0.0 0.0 0.0

JULY TOTAL l l . g

TOTAL FOR JULY 2001 = il.9
JULY 2OOI 74VO LOWER THAN JULY 2OOO

OCTOBER TOTAL 2.76
Net Change - Average -61.g2
Net Change - By Volume -76.77



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

DEER CREEK MINE / DISCHARGE

Date Time GPM

Temp.
(oc)

PERMIT # 0023604-002
(DCD)

Quality

Comments

Quantity

Month Gallons/day

08/05/t999
09/07/1999
t0/07/1999
t0/20/1999
n/09/t999
t2t08/1999
0r/t  l /2000
0t/25/2000
02/t0t2000
03t07t2000
04/03/2000
04/25/2000
05/08/2000
06/08/2000
07/20/2000
08/07/2000
09/07t2000
09/20/2000
t0/16/200a
n /06/2000
n /08/2000
l2/t4/2000
01t09/2001
02/05/2001
02/27/2001
03t20/2401
04n3/2001
04/25/2001
05/08/200t
a6/18/2001
07/26/2001
08/22/2001
09/18/2001
t0/23/2001
n/13/2001
tzn3/2001

I 545
1625
I 050
t457
t345
r 500
| 430
r43 t
t440
t329
r 350
r 328
l 2 l 0
1200
t430
9 1 0
l 005
r000
1030
r020
t029
t440
I 025
r 500
l 3 l 0
r  150
1200
937
1425
1425
t440
83r
1400
945
1600
r 528

2598
8984
I 836
t074
t230
t523
600
750
1484
600
800
600
l 500
2480
2324
2070
I 758
r 738
t699
t602
I 543
1000

r445.3
1000
1000
53.9
r000
r60 r
r 8 t 6
2 t09
t973
r 953
I 875
r 836
l 3 1 5
I 500

t 2
t l
9
t 3
t 0
8
l 0
t 2
8
t 2
t 2
l 3
l l
il
il
l l
il
t 4
l 0
8
l 2
9
9
8
l l
4
I O
t 2
t 2
t 5
t 3
l 3
l 3
t 3
l 3
l 3

November
December
January
February
March
April
May
June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December

2.105,099
1,635,004
820.252
909.991
1.091.390
t.268,209
2,164,952
3,361,972
2,941,692
2,909,274
2,550,163
2,417,593
I,982,105
1,899,253
1,784,044
1,794,044
1,794,044
1,765,354
2.432,901
2.602.987
2.800.215
2.803.090
2,619,261
2,459,562
2,354,219
2.272320



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

OLIPHANT MINE - STRAIGHT CANYON

Time
Temp.

GPM (OC)

(T-18)

Quality

pH

Cond.

(us)

Quantity
Dis.

Gallons/day0xygen Comments

03t20/t998
a6/n/t998
09/03/1998
t0/02n998
I l /03/t998
12/09il998
03/0t/t999
06/08n999
09t02/1999
t2/06/t999
03/08/2000
06/t5n0a0
09/12/2000
t2t04t2000
03t08t2001
06t06t2001
09D6n001
tzil0t2001

l 2 t  5
i l t 5
133 l
r 3  t 2
I  t46
r 4 t  0
t022
t 0 t 6
t252
t249
933
n t 5
l 5 l 5
1005
| 055
r025
r  l 2 l
t 2 l 8

Dry
0.5
0.6
0 .51
0.5 |
0.52
0.5
0.5
0.5
0.43
0.5
0.5
0.4
0.37
0.37
0.36
0 . t 7
0 . t

6.94
7 .41
7.32
7.4
7.35
7.58
727
7.76
7.24
8.05
7.39
7.75

575
554
5s5
568
s69
549
574
564
629
6 1 8
669
657

8.3
5 .7
7.2
5 .7
9.8
8.3
6.8
7 . 1
9.5
2.3

rf

I

no sample sheet flow
t 2  7 3 9  6 t 5

749
720
720
720
6 r 9
720
720
576
s33
533
5 t 8
245

3

7
9
l 0
5
6
t l
t l
)
7
t 0
t 2

'DO Probe Not Functioning

no sample taken



PACIFICORP
TECHNICAL SBRVICES . HYDROLOGIC MONITORING

TRAIL MOUNTAIN MINE - COTTONWOOD CANYON
PERMIT # UTGO4fi}O3.OO2

(TRAIL MOUNTA|N MINE DTSCHARGE ro corroNwooD cANyoN CREEK)

Quetity
Temp.

Date Time GpM (oC)
Comments Month

Quentity

Gallonsldey

0t/08/t999
01n9il999
02t09n999
02^6n999
03t0Eil999
03/25n999
04il1n999
aq13/1999
Osn0/1999
05/24/t999
06il5/1999
06/25il999
07/07n999
08/05n999
09/07/t999
09n7il99e
l0/07/t999
10t20n999
I t/09/t999
12t08n999
0l/12t2000
0v17n000
02n0t2000
02fi6t2M0
03t07t2000
03/17t2000
04/t 0/2000
04/25t2000
05/08/2000
0st23/2000
06/08/2000
a6/13t2000
07t20/2000
07t25/2000
08t07t2000
08/t412000
09/15t2000
09/20t2000
t0/16t2000
t0/23t2000
I t/06/2000
t2n4/2000
t2/19t2000
02/22/2001
02/26t2001
0i3/20/2001
04/04t2001
04/17t2001
05/08/200 I

June-Dec-01

June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December

465,758
5r3 .331
350,706
3 | 7.830
316,64t
297,238
372.089
339.338
447,056
63 |,894
257,678
535.483
553. I  83
584,539
423.537
6i l ,888
447.786
450,322
196,457
60,728
70,293
207,409
|  38, t  50

29
0
0
0
0
0
0
0

930
|  |  1 5
t455
I 555
1320
r020
I 345
I 050
t045
I 130
r 540
835
l 4  l 0
t 7  t 5
i l t 0
I  r25
r5  l 5
r355
t455
940
9 t 5
1420
t205
830
| 509
r005
I  t 55
1457
| 505
t02s
I 505
930
r205
1330
155
|  135
t 4 t 5
t 2 t 5
r 530
1320
I  150
I 540
I 505
I040
| 005
t 4 t 5
1045
850
940

t40
t80
70

650
2 1 0
t 2

220
220
t60
180
600
300
600
t60
480
140
360
r00
350
400

100
200
600
600
220
240
280
t50
t80
200
400
400
650
480
200
200
t50
400
400
400
460
300
280
400
s20
300
360
500
340

l0.E
t2.2
t3.8
n

|  1 . 5
|  3.3
I  t . 9
t2.5
I  t . l
t4.8
15.2
t 5

15.7
18.6
t4.3
14.6
t  3 . l
r5 .3
t2 .8
t0.6
I  t . 8
I  t . 4
10.8
10.8
12.7
10.7
l  t . 8
|  5.8
13.2
t4 .5
14.6
14.6
14.6
t4.5
t6.6
16.5
16 .8
t7.9
13.7
l 4

I  t . 6
9 . 1
8.6
t0.7
7.9
I  t . 6
8.7
8.3

t0.4
NO DISCIIARGE MINE SEALED



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

WILBERG MINE. GRIMES WASH
PERMTT # 0022896_001A

(WMDOl)
TMA Dischlrge to Cottonwood Canyon Creek
UPDES 001 Transfcrred to TMA - June 2001

Quatity
Tcmp.

GPM fC)

Quentity

Detc Timc Commcnts Month Gallons/day

t2t08n998
0l/08/t999
02n0n999
03t08n999
04n1n999
04/13n999
05/t0/t999
06n5^999
07t07/1999
08/0s/1999
09/07n999
t0t07il999
t0n0/r999
nt09/1999
1u08n999
0vt7nwO
02n0DwO
03n712000
04n0n000
04n5na00
05/08/2000
06/08t2000
07D0nN0
08/07/2000
09/t4n000
09/20/2000
t0/t6n000
n/06n000
r r/08/2000
t2/14n000
0ln9n00l
02/0sn00l
03D0n00l
04/t6t2001
05/081200t
06/0tn00l
07/0ln0Ql
08D2no0l
09inn00l
rcn3nOal
toBln00l
tvt4n00l
tzn3n00l

I t40 286
1050 4.6
t430 l0
t250 2
1240 309
t020 2.3
1220 309
t405 6.7
1525 349
t650 309
t225 2.1
t  435 1.36
r3t5  300
1540 290
1030 6
1345 |
n40 5
1520 No discharge
n20 5
1427 4.6
t440 7.5
l4 t0  6 .67
n20 32
r  t05 t0
950 5.2
1300 8
1455 8
I 120 7.5
| 155 6.69
1625 5.3
t420 8.6
1615  0 .3
l35s 32
1000 290
9r0 300

NO DISCHARGE
NO DISCHARGE

936 28
1600 8.7
t305 34.1 I
942 34.1
l2t0 23.66
1335 34

7
8
9
9
8
9
8
l 2
t 2
t l
l 4
l l
t 3
9
7
9
8

9
t 3
l 0
l t
I I
t 2
l 2
l 5
l l
7
9
6
7
)
9
t 0
l 0

8
8
9
9
8
8

April
May
June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December

r 76,0t 9
l g7,5gg

t64,732
213,347
260,349
23 t ,801
168,774
89,377
r2.807
36,124
3,1 39
r6,780
126,249
250,725
282,974
315,269
238,266
136,403
1t7,768
I  t6 ,g l  I
87,071
26,531
28,O24
73.252
r 38,278
44,594

0
0

40,320
34,129
34,1 lg
34,070
48,960



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

}VILBERG MINB. MILLER CANYON
PERMTT # 0022896-0044

Miller Canyon Breakout
(MTLLER)

Date Time

Quality
Temp.

GPM fC) Comments

Quantity

Gallons/dayMonth

0t/08/t999
02/09/t999
03/08/t999
04/lt/t999
05il0/1999
06/15/1999
07n2n999
08/05/t999
09/07n999
t0/07il999
ll/09/t999
t2t08n999
01n7n000
02n0t2000
03/08t2000
04t07D000
0s/0812000
06/08/2000
07n0/2000
08/07/2000
09/l s/2000
t0/t6/2000
nt06t2000
t2/t4/2000
0 t/09t2001
02/05n001
un0/200l
04/a4n00l
05/08/2001
06/0tn00l
07tOln00l
08/01t200t
0e/0lD00l
t0Btn00t
nn4n00l
t2/t3/2001

t02 l
1420
t300
t248
i l 1 0
l s00
t455
t740
t000
r435
l 4 t 0
9 r 0
1400
t239
1000
1257
1405
1420
1343
t22l
t400
| 500
l 2 l 0
I 507
1350
t540
t 3  l 5
I  100
t006
940
t000
920
l l 4 3
t000
I 140
1300

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

January
February
March
April
May
June
July

August
September
October

November
December
January
February
March
April
May
June
July

August
September
October

November
December
January
February

March
April
May
June
July

August
September
October

November
December

No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

DEER CREEK IN-MINE QUALTIY & LONG TERM FLOW

QUALITY

Time Temp. (oC)

LONG TERM FLOW
(cPM)

06/22/1998
06/22/t998
06/24/t998
09/23/1998
09/23/t998
t2/22/t998
12/22/t998
03/29/t999
03/29n999
06/25/t999
06t2s/1999
09/29/t999
09t29/t999
t2n3/t999
12/t3/1999
03/30/2000
03/30/2000
06/28/2000
06/28/2000
l0/03/2000
t0/03/2000
12/t8/2000
t2/t8/2000
03/28/200r
B/28n001

09/26/2001
09/26/2001
12/r7/2001
t2/t7/2001

MAIN N.-MAIN E. IOI5
TW-I0 950

5th North XC-14 1000
TW-10 tzt5

MAIN N..MAIN E. 1245
TW-10 835

l 3  l 3

l 0 l 5

8 . 1
7.5
r0.2
6

7.5
7.5
6

7.5
6.2
7 .1
7.7

0 . 1 3
5

0.5
5

0 . 1 5
4.3
0 . 1 5
3.75
0 . 1
4

0 . 1 3

3 .5
0 . 1

0 . t

0 .1
0 . 1 3
0 . t  I
0 . t 9
0.22
0 . r  l
0 . t  I
0 . 1  l
0 . t 2
0 . 1
0 .1

3.75
4

4.62
3.5

2.7s
3.6
3.6
2.9
2.4
3 .5
J . J

a3/29/1999
06/25/t999
09129n999
t2/t3/1999
03/30/2000
06/28t2000
l0/03/2000
l2/18/2000
03/28t200r
09/26/2001
t2/t7/2001

MAIN N.-MAIN E. 4IO
TW-10 930

MAIN N..MAIN E. IOOO
TW-10 8r0

MAIN N..MAIN E. 830
TW-10 r000

MAIN N..MAIN E. IO35
TW_ l0 930

MAIN N..MAIN E. I IOO
TW-10 1300

MAIN N.-MAIN E. I33O
TW-t0 t420

MAIN N..MAIN E. 1445
TW-10 l 0 l 0

MAIN N..MAIN E. IO3O
TW.IO r430

MAIN N.-MAIN E. I4I5
TW-t0 r250

MAIN N..MAIN E. 1315

7.t 4.62
7.4 0.1 I
6  3.5
6  0 .19

6.9 zJs
5.1 0.22
6 3.6
7  0 . t  I

7 .2 3.6
8 . 1  0 . t  I
7 . t  2 .9
6.4 0. t  I
7.3 2.4
5  0 .12

samples collected on 6/l glz}al, lost in transit, no record at rab
TW-10

MAIN N.-MAIN E. 1335
TW-10 7.5 3.3

7.4
8.3

6.5MAIN N..MAIN E. IO3O



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

TRAIL MOUNTAIN IN.MINE QUALTIY & LONG TERM FLOW

09t25/t996
t2/03/t996
03/tln997
06t26/t997
09/24/t997
t2/22il997
03/25/1998
06^2/t998
09t28/t998
t2/08/1998
03/3t/t999
06/2r/1999
t0/22n999
12/08/t999
03/20/2000
06n6/2000
t0/03/2000
t2/13/2000
03/08/2001
06/01/2001

1530
t 4 l 5
l 4 t 0
I 1 4 0
1040
l  1 3 5
820
I 030
t200
1330
I 040
t420
8 1 5
r320
1250
1200
r030
9t4
1046

MINE SEALED

Temp. (oC)

r  r .3
r  t .5
l 4
l 0
t 2
4 . 1
6 . 1
r 0.5
10.3
4.5
5.7
l  1 .6
t2 . r
5.6
5.8
12.6
t2.4
4.7
5 . 1

09/28/t998
t2t08/t998
03/3t/t999
06/2t/t999
l0/22/1999
t2/08n999
03/20/200a
06/16/2000
t0/03/2000
t2/13/2000
03/08/2001

LONG TERM FLOW
(GPM)

7.00
6.00
7.00
2.00
7.00
5.00
7.00
5.00
7.00
6.00
2.60

QUALITY
Time

UG-3
UG-3
UG-3
UG-3
UG.3
UG-3
UG-3
UG-3
UG-3
uc-3
UG-3
UG.3
UG.3
UG-3
UG.3
UG.3
UG.3
UG.3
UG.3

5.0
5.0
5.0
7.0
6.0
8.6
7.0
7.0
7.0
6.0
7.0
2.0
7.0
5.0
7.0
5.0
7.0
6.0
2.6

{' UG-2 Monitoring Discontinued, insufficient flow

o



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

WILBERG-COTTONWOOD IN.MINE QUALTIY & LONG TERM FLOW

QUALITY
Location Time Temp. ("C)

LONG TERM FLOW
(cPM)

06/26/t997
09t24/t997
09/24/t997
t2/22/t997
t2/22/t997
03/25/t998
03/25/t995
06/t2/1995
06/12/t998
09/28/1998
09/28/t998
12t08/t998
t2t08/t998
03/3r/t999
a3Br/t999
06/2t/1999
06/2t/1999
t0/22/t999
t0/22n999
t2/08/t999
n/ag/t99e
03/20/20a0
03/20/2000
06/16/2000
06/r6/2000
t0/03,2a00
t0/03/2000
t2/13t2000
t2/13/2000
03/08/2001
03/08/2001
06/t0/2001

2.00
0.01
2.00
0 .01
2.50
<0. I
3.00
<0. I
s.00
<0. I
5.00
<0.1

1 .30
<0. I
t .00
<0. I
2.50
<0. I
2.00
<0. I
2.50
<0. l
2.00
<0. I
2.00
<0. I
2.00
0.06
2.70
0.01
2.30

10, 200 I

t2/08/t998
03/3Ut999
06/2t/t999
t0/22/t999
t2/08/1999
03/20/2000
06/t6/2000
10t03/2000
t2/13/2000
03/08/2001

rMA @32 l30s  t2
2nd S XC-l I 940 t4.3
TMA @32 t0 l0 t2 .3

2nd S XC-l I LZZS 6.7
T M A  @ 3 2  l 2 t 0  8 . 7

2nd S XC- l1 745 6.9
TMA @32 810  13 .5

2 n d S X C - l l  l l 3 0  8 . 6
TMA @32 1200 t4

2nd S XC-t I  l4t4 8
TMA @32 1300 13.8

2nd S XC-l I t400 6.7
TMA @32 1400 rz.s

2nd S XC-l I t42O 6.2
TMA @32 l4 l0  13 .8

2nd S XC-l I  1330 g
TMA @32 1400 t2.2

2nd S XC-l |  7ZO 10.6
TMA @32 800 t4. l

2nd S XC-l I tZ4O l0
TMA @ 32 13 l0 14.2

2 n d S X C - l l  1 3 0 0  7 . t
TMA @32 l30s t4.4

2 n d S X C - l t  l l l 0  l 0
TMA @32 I  l 3s  l4 .L

2 n d S X C - t  I  t t 2 0  l l . 5
TMA @ 32 I 100 14.8

2nd S XC-l I  950 7,g
TMA @32 %s 13

2nd S XC-l I  1200 8.3
TMA @32 tn7  t3

MINE SEALED ON MAY

<0. I
<0.1
<0. I
<0. I
<0.1
<0. I
<0.1
<0.1
<0.1

0.01

t .30
r .00
2.50
2.00
2.50
2.00
2.00
2.00
2.70
2.30



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

Time GPM

Sediment Pond Analvsis

Cottonwood Canyon Creek
Permit # 0A22896-002A

TemP. (oc) weather comments

Jan.-Dec., 1986
Jan.-Dec., 1987
Jan.-Dec., 1988
Jan.-Dec., 1989
Jan.-Dec., 1990
Jan.-Dec., l99l
Jan.-Dec., 1992
Jan.-Dec., 1993
Jan.-Dec., 1994
Jan.-Dec., 1995
Jan.-Dec., 1996
Jan.-Dec.,1997
Jan.-Dec.,1998
Jan.-Dec.,1999
Jan-Dec.,2000
Jan-June.,200l
Jan-Dec.,2001

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge

no discharge



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

Drte Time cpM Temp. ("C)

Sediment Pond Analvsis

Deer Creek
Permit # 0023604-001

Weather Comments

0v06n999
02ta9^999
03t08n999
04n1n999
04n3n999
05n0n999
06/15^999
07/08/t999
08/05/t999
09t07/t999
10t07n999
t0t20il999
nt09n999
t2t07t1999
0v24t2000
0tD5n000
02n8n000
03t07t2000
04t05t2000
04/10/2000
04t25t2000
05/08/2000
06/08/2000
06t27DA00
08/07/2000
09rc7na00
09t20t2000
10n6t2000
I t/06/2000
| !/08/2000
tan4t2000
0v09n001
02t0sD00l
a3/20/2001
04/l2/2001
04D5n001
05/08/2001
06/18t200t
06t27n001
07n6n001
08/22/2001
t0t23/2001
l0/31/200t
I  t / t32001
12il3t2001

1420
r325
l 005
I 050
9 1 0
925
1055
r000
r 530
t600
1035
t444
r 335
r425
940
l 4 l 5

t347
1355
r 025
t312
I  150
r 120
t  0 l 2
930
1005
945
r 0 t  5
945
l 0 l 7
t 4 l 0
r005
tM5
I  1 5 0
1300
920
r400
t 4 t 0
908
t425
8 r 8
845
820
I 545
l 5  t 4

2
l 7
20
59
54
79
85
38
50
63
79
74
79
45
20
l 5
13r
54
I M
t25
79
54
54
25
6
20
38
63
74
74
45
32
38
54
79
85
50
74
79
54
45
50
50
r53
t 7

5
I
2
3
2
5
l l
l 4
l 4
l l
5
8
2
I

3

2

clear 30's
cloudy 40's Prec-Event snow melt
pc 30's
clear40's
pc40's No lab samples taken
pc40's
sunnyT0's
sunnyT0's
cloudyT0's
sunnyS0's
sunny40's
clear5O's split with state health
sunny50's
cloudy30's Prec-Eventsnow
cloudy30's
cloudy30's
ptcloudy30's
sunny40's
ptcloudy50's
clear50's
sunny60's DEQ Water Quality
ptcloudy60's
sunnyS0's
clearS0's
sunnyS0's
ptcloudyS0's
sunnyT0's
clear30's
ptcloudy30's
ptcloudy30's State sampling
cloudy20's
cloudy30's
sunny30's
sunny50's
cloudy40's
ptcloudy40's

sunnyT0's
sunnyS0's
ptcloudy80's State sampl ing
sunny80's
sunny90's Statesampling
cloudy60's
cloudy60's Statesampling
clear30's
clear20's

l l
8
l t
t 2
l 3
l l
t 2
4
2
4
3
- l
- l

4
I
6
7
t2
l 3
l 5
l 5
J

)
4
I



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

Date Time

Sediment pond Analvsis

Des-Bee-Dove
Permit # 0023S9t-001

GPfu Temp. ("C) Weather Comments

Apr.-Jun.97
07/t4/t997

August 1998
09/18n997

Oct. - Dec 98
Jan. - Apr. 99
March-June 99

Jul-Aug 99
09/07/t999
Oct.-Dec 99
Jan-Dec.,00

Jan-Sept.,200l
r0/3r/2001
nn4t200r
r2/13/2001

no discharge

5 . 0  2 l
no discharge

40.0 t7
no discharge

no discharge

no discharge

no discharge

1 5 . 0  t 7
no discharge

no discharge

no discharge

26.0 l0
25.0 8
t5 .0  - l

1020
r  150
r430
1030
830
1400
1020
r420
t445
1020

9t6
l l 1 5
1409

pc40's

clearS0's Opened valve to decant pond.

clear50's Opened valve to decant pond.

sunny80's

Decanted pond

Decanted pond

Decanted pond



PACIFICORP
TECHNICAL SBRVICES - HYDROLOGIC MONITORING

Date Time

Sediment Pond Analysis

Wilberg Mine
Permit #AA22$96-003A

GPM Temp. ("C) Weather Comments

08/l 0/t 998
09/09/1998
09n7n998
| 0/09/t 998
t0t28/1998
I t/05/t998
tu08/t998
tzn5/1998
0l /08/1999
02t09/1999
03/08/t999
04nt/t999
04/t3n999
05/10/t999
06il5t1999
07t07/1999
08/05/1999
09/07/t999
t0t07/t999
t0t20/t999
nt09n999
t2t08/t999
0t/25/2000
02n0t200a
03/07/2000
04/t 0/2000
04t25t2000
05/08/2000
06t08/2000
07/20/2000
08/07/2000
09n4t2000
09t20t2000
t0/t6/2000
rU06t2000
I t/08/2000
12/t9t2000
0v09/2001
02t05/20a1
03t20t2001

April-Dec,200l

r  105
t400
1225
1200
930
r205
| 030
t640
r025
r420
1230
t220
1005
I  155
r335
l 5 l 0
r635
t200
t420
1330
1530
l 0 l 5
153  r
r 050
t440
l l l 0

t4t7
t425
r 350
r  t 3 5
1050
920
t245
t445
I 1 0 5
l  143
r 4 t 0
I 405
l 6 1 0
t325

3 l
53
l 7
l 4
83
24
22
24
3 7
25
35
25
30
l 6
l 9
t 0
l 0
36
30
32
33
29
t 5
20
20
l 5
l 5
l 5
l 4
il
l 0
l l
l 0
t 4
8
8

48
25
25
l 9

No Discharge

4
l 4
l 4
8
6
3
- t

3
0
3
2
3
5
5
t 2
t 7
l 4
l 0
8
8
3
0
5
2
4
6
l 0
t 0
t 4

cloudyS0's
clearS0's
sunny80's
sunny60's
sunny50's Split with State Health
clear40's
pc20's
pc30's Split with Srate Health
clear 30's
cloudy 40's Pric-Event snow melt
pc 30's
clear40's
pc40's No lab samples taken
pc30's
pc80's
cloudy60's
cloudyT0's
sunnyS0's
sunny60's
clear50's Split with State Health
sunny50's
sunny20's
ptcloudy40's Split with State Health
cloudy30's Prec-Eventsnow/rain
sunny4O's Est.Flow meter broken
ptcloudyS0's Est.Flow meter broken
sunny50's Est.Flow meter broken
ptcloudy60's Est.Flow meter broken
cloudyS0's
sunny80's
sunnyS0's
sunny80's
sunny80's
clear60's
ptcloudy30's
ptcloudy3 0's state sampling
ptcloudy20;s
cloudy30's
sunny30's
sunnv50's

l 5
t 0
l 4
7
I
2
2
I
0
)



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

Sediment Pond Analvsis

Trail Mountain Mine

Permit # UTG040003-001

GPM Temp. (oC) Weather Comments

0r/23/1998
02/r7/1998
03/04/t998
04/13/1998
05/l  l /1998
06t04/1998
07tDt/t998
08/01/1998
09/02/1998
10/09/1998
r0t28/1998
l l /10/1998
12t08/l998
0l/08/1999
02n7/1999
03t08/t999
04^t/1999
0s/t0/1999
06n5/1999
07/07n999
08/05/1999
09/07t1999
10/07/1999
n/09n999
r2t08/1999
0t/12/2000
02/10/2000
03/07/2000

April-Sept.2000
l0/31/2000

Nov-Dec.2000
Jan-Dec.200l

tr39 20 5
1200 50 1.8
1230 40 4.6
1025 5 3.4
1530 60 8.2
1420 no discharge

no discharge
no discharge

l5 l5  37  .5  14 .8
tr25 r.76 8.2
1025 30 5.6
1020 t20 11.6

no discharge
1000 l .s _0.6
i l35 l0 0

No Discharge
1405 13 4.4
1125 0.67 2.2

No Discharge

Prec. Event <l0y/Z4HSnow melting
Prec. Event <l0y/Z4HSnow melting
Prec. Event <l0y/Z4HSnow melting
Prec. Event <l0y/24H

Discharge Duration I Day

No discharge 7 / | 198-7 13 | 198
No discharge 8/l /98 -8/3 | /98
Prec. Event

Split with state health
Prec.Event <l0y24H

clear30's
cloudy30's
clear30's
snow30's
pc50's
cloudy50's

sunny60's
sunnyS0's
sunny30's

t445
1730
1055
1505

1430

t 2
t2
7.5
2.4

No Discharge

No Discharge

No Discharge

No Discharge

No Discharge

No Discharge

100

No Discharge

No Discharge

16.8
15.4
12.9
9.2

clear 20's
pc 40's Prec-Event snow melt
pc 30's
clear40's
cloudy30's
pc80's
cloudy60's Prec-Eventrain
cloudyT0's
sunnyT0's
sunny60's
sunny50's
sunny20's
ptcloudy30's
cloudy30's Prec-Event snow / rain
sunny4O's
sunnyS0's
cloudy30's Prec-Eventsnow2.5
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Oct-O0 3.48
Nov-00 0.62
Dec-00 0.39
Jan-01 1 .96
Feb-O1 1 . 2 1
Mar-01 1 .03
Apr-O1 1 . 1 2
May-O1 1 .39
Jun-01 0 . 1 9
Jul-01 0.58
Aus-01 1 .09
Sep-O1 0 .12
TOTAL 13.17



ENERGY WEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

: 2OO1 WATER YEAR
DATEIT |ME IPREC|P |TAT |ON

10/10/00 7:24 AM Start
10/10/00
10t11t00
10t11toa
10r20t00
10t21t00
10t21t00
10t21t00
10t22t00
10t24t00
10t24t00
10t24t00
10/26/00
10t29t00
10/30/00
10/31/00
10/31/00

11t01t00
11t01t00
11t01t00
11/08/00
11/09/00
11/09/00
11t10t00
11t11t00
11t11t00

12t10t00
12t11t00
12t15t00
12t15t00

01t11t01
01t13t01
01t16t01
01t16t01
01t17t01
01t17t01
01t20t01
01t20t01
01t24t01
01t25t01
01t27 t01
01127 t01

6:58 PM
3:54 AM
12:44 PM
8:48 PM
2 : 1 5  P M
2 : 1 5  P M
5 : 1 1  P M
3:27 AM
4:34 AM
1:25 PM
9:59 PM
1 1 : 0 9  P M
2:14  AM
3:02 AM
4:38 PM
4:38 PM

12:00 AM
12:00 AM
8:24 AM
9:57 PM

12:48 AM
1:36  PM
1:51  AM

12:17 PM
1:20  PM

6:46 PM
1:09 AM
5:12  AM
2:34 PM

6:42 AM
3:03 AM

1 1 : 1 6 A M
12:54 PM
10:54 AM
2:16  PM
5:36 AM
8:31 AM
3:20 PM
5:20 PM
2:47 AM
1  : 1 3  P M

Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start

1 .09

0.24

0.01

0 .13

0.70

0.06

0.56

0.69

0.32

0.01

0.06

0 .14

0.08

0.08

0.30

0.91

0.05

0.  10

0.05

0.22

0.26

Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop

3.48 Inches Oct-00

0.62 Inches Nov-00

0.39 Inches Dec-00

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Page 1 of 17



ENERGY WEST MINING GOMPANY
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
pArEl r fME;nneGiF i renon

01128101 1 1:32 AM Start
01128101 1 :45 PM Stop 0.18
A1Pgl01 10:01 AM Start
01129101 12:53 PM Stop 0.14
01130101 4:19 AM Start
A1rcAlA1 7:14 AM Stop 0.OZ

02122101 8:36 PM Start
02123101 1 :1 S AM Stop O.2B
02123101 10:43 AM Start
02124101 3:26 AM Stop O.Zg
02126101 5:25 PM Start
02126101 6:16 PM Stop 0.07
02127101 10:35 AM Start
02128101 6:02 AM Stop 0.1 3
02128101 8:49 AM Start
02128101 8:23 PM Stop 0.4S

03102101 10:33 PM Start

1.96 lnches Jan-01

1.21 Inches Feb-01

Page 2 ot 17

03/03/01 4:55 AM Stop 0.14
03107101 5:39 PM Start
03107101 5:32 PM Stop 0.07
03109101 11:21 PM Start
03111101 12:24 AM Stop O]Z
03123101 6:53 PM Start
03124101 1 1 :43 AM Stop 0.10 1 .03 Inches Mar-01

04107101 9:24 AM Start
04108t01 1:40 AM Stop 0.34
04109101 7:23 PM Start
04110101 9:4G AM Stop O.3Z
04110101 2:43 PM Start
04110101 7:21 PM Stop 0.10
04120101 10:42 PM Start
04122101 5:09 PM Stop 0.31 1.12 Inches Apr-01

45rc2101 6:51 PM Start
05/03/01 8:52 PM Stop O.TT
05104101 3:46 AM Start
05/05/01 5:24 PM Stop O.3O
05116101 9:40 PM Start
05117101 4:31 PM Stop 0.33 1.39 Inches May_01

06124101 8:27 AM Start
06124101 10:15 AM Stop 0.OZ



ENERGY WEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATEiT |ME IPREctP tTATtON

061261A1 5:18 AM Start
06126101 10:28 PM Stop 0.12

07108101 6:38 PM Start
07108101 8:15 PM Stop 0.20
07110101 11:11AM Star t
07110101 12:24 PM Stop 0.07
07114101 6:05 PM Start
07115101 3:10 PM Stop 0.31

08107101 2:58 PM Start
08107101 3:55 PM Stop 0.04

586 0.5100S Start
08/08/01 4:35 PM Stop O.0B
08/09/01 3:08 PM Start
08/09/01 6:25 PM Stop 0.1 1
08/13/01 12:49 PM Start
08114101 1 :17 PM Stop 0.96
08129101 3:39 PM Start
08129101 5:16 PM Stop 0.09

09/13/01 4:55 AM Start

0.19 Inches Jun-01

0.58 Inches Jul-01

1.09 Inches Aug-01

09/13/01 6:25 AM Stop 0.06
09/16/01 10:46 AM Start
09/16/01 6:12 PM Stop 0.07 O.1Z Inches Sep_01

13.17 TOTAL

Page 3 of 17
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5. EDIT DATABASE AS NEEDED

ENERGY UI'EST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATEIT|ME In len lLow

10/01/00 6:30 AM
4:09 PM

12:14 AM
12:11 PM
11:24 AM
9:47 PM
11:08 AM
10:57 PM
4:13 AM
10:34 AM
5:04 AM
12:06 PM
10:55 AM
9:53 PM
10:47 AM
9:51 PM
9:32 AM
10:25 PM
2:19 AM
10 :17  PM
10:12 AM
10:41 PM
8:46 AM
10:36 PM
8:56 AM
10:39 PM
3:26 AM
9:32 AM
9:35 AM
9:36 PM
3:19 AM
10:23 AM
10:56 AM
1 1:25 PM
5:27 AM
10:40 AM
10:52 AM
11:24 PM
11:26 AM
8:02 PM
7:08 AM

67.6

71.7
67.6

u.7

63.1

65.8
65.9

61.6

59.2

41.3

46.1

39.0

43.3

48.1
49.4

52.7
56.4

55.4
59.7

59.7

47.6

High
Low
Low
High
High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low
Low
High
High
Low
High
Low
High
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10/01/00
10t02t00
10t02t00
10t03t00
10/03/00
10104t00
10t04t00
10/0s/00
10/05/00
10/06/00
10/06/00
10t07t00
10t07t0a
10/08/00
10/08/00
10/09/00
10/09/00
10/10/00
10/10/00
10t11t00
10/1 1/00
10t12t00
10t12t00
10/13/00
10t13t00
1UMtA0
10114t00
10t15t00
10/15/00
10/16/00
10/16/00
10t17too
10t17 t00
10t18t00
10/18/00
10/19/00
10/19/00
10/20/00
10t20t00
10121t00

54.4
52.2

49.5

M.5
40.5

43.0

45.5

43.2

43.1

33.2

30.3

28.5

30.3
29.2

33.3
34.0

40.6
39.6

43.7

44.0



ENERGY UI'EST MINING COMPANY
EAST MOUNTAIN VI'EATHER STATION

2OO1 WATER YEAR
pArE I  r lME l f f i

10t21too9:33 PM
2:55 AM
5:11  AM
4:41 AM
8:43 PM
7:48 AM
7:51 PM
4:03 AM
10:16 PM
5:42 AM
8:41 PM
4:37 AM
8:35 PM
4:44 AM
9:09 PM
1:49 AM
9:35 PM
3:58 AM
9:56 PM
4;22 AM
12:32PM

6:47 AM
9:24 PM
5:13 AM
1:43 PM
6:55 AM

12:01 PM
7:47 AM

12:27 PM
2:02 AM

11 :10  PM
2:21 PM

10:S4 PM
8:42 AM
1:28 PM
7:10 AM

12:24 PM
10:04 AM
8:22 PM

10:20 AM
11:30 PM
10:43 AM
1 1:31 PM
11:04 AM
8:42 PM
7:28 AM

u.2
35.2

u.2

29.1

33.4

35.0

34.3

29.2

31.7

27.7

26.3

21.0
19 .5

17.6

25.8

18.7

15.2
11.1

17.2

20.7

12.3

12.1

7.9
5.8

Low
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low

1UzA0A
10t22t00
10t23t00
10t23t00
10t24t00
10t24t00
10n5rc0
10t25t00
1An6t00
10t26t00
10t27t00
10t27t00
10t28t00
10t28t00
10t29t00
1An9t00
10/30/00
10/30/00
10/31/00
10t31toa

11t01t00
1'U01100
11t02t00
11t02t00
11/03/00
11/03/00
11t0/'t00
11104t00
11t05t00
11/05/00
11/06/00
11/06/00
11t07 t00
11t07t00
11t08t00
11/08/00
11/09/00
11/09/00
11t10t00
11t10t00
11t11t00
11t11tOO
11t12t00
11t12t00
11t13t00

37.5
41.4

41.8

36.2

35.7

40.0

39.2

36.2

33.8

33.1

28.0

34.9

35.7

41.1
30.1

26.9

27.1

High
Low
Low
High
Low
High
Low
High
High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
Low

31.4
28.8

27.3

28.1

17.3
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ENERGY UIIEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO{ WATER YEAR
DATEIT IME ln len  l l ow

fin3/ao 11:20 AM
7:39 AM
1 :12  PM
8:53 AM

11 :53  PM
10:43 AM
10:19 PM
11:37 AM
8:06 PM
3:02 AM

10:36 AM
6:54 AM

11 :31  AM
12:29 PM
9:46 PM

12:06 PM
9:00 PM
7:33 AM

11:38 AM
12:20 PM
8:30 PM

1 1:28 AM
7:29 PM
8:08 AM

12 :13  PM
1 1:55 AM
7:31 PM

11 :21  AM
6:45 PM
9:51 AM
6:25 PM

11:27 AM
6:16 PM

12:09 PM
9:28 PM

8:12 AM
5:00 PM
6:17 AM

10:06 AM
4:10 AM
7:39 AM
5:04 AM
8:26 AM
9:40 AM
5:48 PM
3:48 AM

22.3

21.6
19.3

21.9

22.1

32.5

41.5
37.4

37.4

36.4
4.3

38.2

34.3
39.7

38.4

38.4

37.7

36.8

29.4

22.4

31 .9

High
Low
High
High
Low
High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
Low
High
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low

High
Low
Low
High
Low
High
Low
High
High
Low
Low

11t14t00
11t14tOO
11t15t00
11t15t00
11/16/00
11t16t00
fit17rcg
11t17r00
11t18t00
11t18t00
11/19/00
11t19t00
finat00
11t20t00
11t21t00
11t21t00
f /2?j00
fin400
11t23t00
11t23t00
11t24t00
11t24t00
11t25t00
11t25t00
11t26t00
11126t00
'l1l27lo0

11t27t00
11t28t00
11t28t00
11t29t00
11129t00
11t30t00
11/30/00

1AOUO0
12turco
1U02t00
12t0a00
12t03t00
12t03t00
1U04t00
1AO4t00
12t05t00
12t05t00
1?/06n0

31 .3
30.9

10.0

10.9

8.3

9.9
12.2

23.2

26.1

25.6
23.7

29.6

23.7
20.4

29.0

31 .5

27.5

27.5

23.6

11 .8
10.9

17.9

20.2

19.9
13.5
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ENERGY WEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

a0o[ WATER YEAR
DATEIT IME IH IGH- -T_-LOW

12/06/00 9:14 AM
4:31 AM
8:55 AM
7:22 AM
5:36 PM
8:43 AM
6:47 PM
6:09 AM
8:52 PM
6:10 AM
9:30 AM
6:39 AM
9:11 PM
3:40 AM
6:22 AM
5:37 AM
4:37 PM

12:20 AM
3:53 PM
4:13 AM
7:25 AM
4:17 AM
9:32 PM
4:35 AM
7:23 AM
3:03 AM

12:54 PM
5:41 AM
6:59 PM
5:23 AM
5:33 PM
7:53 AM
7:02 PM
8:07 AM
9:36 PM
8:18 AM
8:50 PM
7:07 AM
1:52 PM
5:43 AM
9:56 AM
4:17 AM

10:05 AM
10:51 AM
7:54 PM
5:02 AM

12:05 PM

26.1

27.2
21 .5

23.1

20.4

8.8
11 .3

12.8
15 .1

12.5

High
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low
High
Low
Low
High
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
Low
High
High
Low
Low
High

IAOTtOO
1UO7t00
lUOStAA
12t08t00
12t09t00
12t09t00
1A1WA0
12t10t00
nn1tag
12t11t00
1?/12/00
1?/12t00
1?/13rc0
12t13t00
1?,14t00
1?,14t00
1?/15rc0
12t15t00
1?/16t00
1?/rcrco
1?,17t00
1417rco
1?,ftt00
12t18t00
1?i19t00
1U19tA0
1U20tO0
12t20t00
1?,21t00
1?J21rco
1A22tO0
1z2A00
1?,2U00
12t23t00
12t24t00
12t24t00
1U2il0A
12t25t0A
1z26t00
12t26tOO
12t27t00
12t27t00
1U28tA0
1?/28rcO
1429rco
1zzw00

17.0
19.4

13.0

15.7

12.8

2.2
-2.8

4.3
3.5

8.0

3.0
4.7

-2.0
-5.1

4.0

7.7

5.0

9.1

8.8

7.3

7.7
10.7

17.7

16.3
16.3

9.1

19.8
15 .5

21.7

22.0

23.8

19 .5

14.2

28.6

31 .8
27.5

30.1
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ENERGY WES
EAST MOUNTAIN WEATHER STATION

2OOI WATER YEARpArE I T|ME m
tztrutuu v:bz AM 26.g trg-h
1A3UOA 9:40 PM 8.7 Low
12l31lOO g:37 AM Zg.T High
12131100 5:43 PM 11.8 Low

HIGH LOW
AVG. 21.8 9.3
MAX. 3 1 . 9 24.2
MIN. 8.8 -5.1

01t01t01
01t02t01
urca01
ail0ao1
01/03/01
01t03t01
01to4to1
uta4t01
01t05t01
01/05/01
01/06/01
01/06/01
01t07 t01
01t07to1
01/08/01
01/08/01
01/09/01
01t09t01
01t10t01
01t10t01
01t11t01
01t11t01
01t12t01
01t12t01
01113t01
01t13t01
un4rc1
01t14t01
01t15to1
01t15t01
01t16t01
01t16t01
01t17t01
01t17t01
01t18t01
utftrc1
01/19/01
01t19t01
01t20101
unalo',l
01t21t01
01t21to1

9:21 AM
5:52 AM
2:31 PM
6:51 PM

12:52 PM
6:18 PM
8:22 AM
1:09 PM
7:17 AM

10:59 AM
12:10 PM
6:52 PM
8:35 AM

12:21 PM
8:37 AM

11:01 AM
3:55 AM
9:42 AM

10:36 AM
3:56 PM
4:20 AM
7:45 PM

10:55 AM
8:53 PM
9:25 AM
8:47 PM

1 1:09 AM
6:51 PM

10:52 AM
7:17 PM

10 :11  AM
8:11  PM
9:46 AM
9:12 PM

10:20 AM
6:38 PM
6:42 AM
9:56 AM

10:33 AM
6:04 PM
5:31 AM

1 1:37 AM

22.9

26.5

35.5

37.7

38.4
37.1

23.1

19.0

20.4
19.6

1  1 .5
15.8

11.7

13.8

8.7

7.0

12.2

15.8

17.8
14.6

23.7

9.9

15,8

23.4
23.7

25.6

22.6
9.2

6.7

10.7

9.8
11.2

5.9

0.8

0.5

1 .3

-1 .4

2.9

3.8
5.5

5.8
4.6

High
Low
High
Low
High
Low
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
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ENERGYUI'EST@
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEARpArE | ffiET}||GF LOW
auza01
01t22t01
01t23t01
01t23t01
01t24t01
01t24t01
01t25t01
01t25t01
un6ta1
01t26t01
01t27t01
01t27t01
01t28t01
01t28t01
01t29t01
01t29t01
01/30/01
01/30/01
01t31t01
01t31t01

0u01t01
0u01t01
02t02t01
02t02t01
02t03to1
02t03t01
02104t01
ozt0ua1
02t05t01
02t05t01
02t06t01
0?/06t01
0?,07rc1
02t07t01
0?/08t01
0a08t01
02t09t01
02t09t01
0?/1u01
02110t01
02t11t01
02t11t01
02t12t01
02t12t01
oa13t01
02t13t01

10:39 AM
7:51 PM
5:45 AM

10:53 AM
8:31 AM
7:45 PM
8:14 AM
5:10 PM
9:33 AM
4:02 PM
7:37 Al,Il
8 :17 PM
6:34 AM
5:15 PM

12:19 PM
8:52 PM

10:04 AM
9:04 PM
5:21 AM

11 :01  AM

3:13 AM
11:42 AM
7:55 AM

12:32PM
12:54 PM
7:30 PM
5:30 AM

11:43 AM
11 :13  AM
8:25 PM
5:57 AM

10:07 AM
1 1:07 AM
9:27 PM

10:30 AM
9:28 PM
7:45 AM

11 :18  AM
5:18 AM

11:56 AM
8:40 AM
7:37 PM
4:19 AM
9:03 AM
9:31 AM
9:01 PM

19.5

1  1 .8

13.4

12.8

14.2

20.3

6.5

9.5

21 .9

27.5
24.0

32.3
28.9

23.2
24.9

14.1

5.3

13 .9
22.0

High
Low
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High

Low
High
Low
High
High
Low
Low
High
High
Low
Low
High
High
Low
High
Low
Low
High
Low
High
High
Low
Low
High
High
Low

8.5
7.0

22.7
12.2

8.2

2.2

3.0

4.2

1 .5

2.2

-2.4
-3.4

8.7
12.6

3.5

13.0

13.2
11.2

17.9
13.6

7.8

-2.9
-9.4

-2.6

1 .7
2.4

7.9
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4a14rc1
aa14to1
02t15t01
0?,15t01
0?/rct01
02t16t01
02t17t01
0?/17rc1
0?,18t01
02t18t01
02t19t01
0u19t01
02t20t01
02t20t01
0a21n1
0u21t01
0z2a01
02t2a01
02t23t01
02t23t01
0u24t01
0a24/01
4z2il01
02t25t01
02t26t01
aa26to1
o2t27to1
oa27t01
02t28t01
02t28to1

03/01/01
03t01t01
03t02t01
03taa01
03/03/01
03/03/01
03t04t01
03t04t01
03/05/01
03/05/01
03/06/01
03/06/01
03t07t01
03t07t01
03/08/01
03/08/01

9:37 AM
10 :15  PM
6:39 AM
8:51 AM
4:53 AM
8:41 AM
3:50 AM

10:27 AM
3:34 AM

10:10 AM
9:11 AM
7:54 PM
9:09 AM
9:24 PM
9:22 AM
8:10 PM
8:54 AM
7:54 PM
9:14 AM
9:40 PM
4:35 AM
8:48 AM
7:37 AM
6:53 PM
6:08 AM
5:34 PM
5:18 AM
7:32 PM
5:35 AM
8:25 PM

6:42 AM
7:57 PM
8:54 AM
7:30 PM
6:29 AM
7:13 PM
5:12 AM
6:28 PM
8:44 AM
8:24 PM
7:05 AM
8:37 PM
8:28 AM
8:39 PM
7:59 AM
8:33 PM

26.4

2s.1

27.9

21.5

15 .5
20.6

18.9

19.7

17.9

22.9

18 .  1

22.2

24.3

30.2

35.2

24.0

37.4

2.5

5.0

10.5

11.0

13.6

1  1 .0

1  1 .8

3.7
1 .9

5.9

6.3

9.0

4.6

2.8

8.6

6 .1

13.0

17.3

19.8

16.0

17.9

High
Low
Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low

High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low

15 .1

16.8

19.  1

20.7

-3.3
-3.2

18 .9
25.7

Feb0t SUMiffiRY
HIGH LOW

AVG. 20.3 6.0
Mfu\. 32.3 17 .9
MIN. 5.3 -9.4
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ENERGY WES
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DArE I rME m

03/09/01
03109/01
03/10/01
03t1ua1
03n1ta1
03t11t01
03t1a01
03t12t01
03t13t01
03t13t01
03t14t01
03t14t01
03t15t01
03t15t01
03/16/01
03/16/01
03t17t01
03t17 t01
03t18t01
03/18/01
03/19/01
03/19/01
03t20t01
03t20t01
03t21t01
03t21t01
$t22ta1
03t22t01
03t23t01
03t23t01
03t24t01
03t24t01
03125ta1
03t25r01
03t26t01
03t26t01
03t27t01
03t27t01
03t28t01
03t28t01
03t29t01
03t29t01
03/30/01
03/30/01
03/31/01
03/31/01

5:49 AM
8:20 PM
5:29 AM
7:04 PM
6:32 AM
6:46 PM
7:56 AM
9:04 PM
5:57 AM
7:58 PM
4:21 AM
8:58 PM
6:34 AM
8:25 PM
6:29 AM
4:05 PM
5:03 AM
4:41 PM
4:49 AM
6:17 PM
1:42 AM
7:39 AM
5:26 AM
9:29 PM
3:58 AM

10:10 PM
6:58 AM
9:14 PM
6:20 AM
6:32 PM
3:48 AM
8:08 PM
7:04 AM
8:07 PM
4:40 AM
9:12 PM
6:37 AM
6:57 PM
5:00 AM
6:50 PM
2:23 AM
6:(X PM
4:11 AM
7:01 PM
5:30 AM
5:12 PM

30.1

23.4

19.8

29.1

31.7

13 .1

25.2

17.1

29.3

27.5

36.9
39.7

39.8

37.6

33.7

38.5

40.9

34.4

28.1

25.8

24.3

28.9

35.0

15.5

13.7

6.8

8.7

15.9

1 .3

6.7

7.8

12.4

17.6
16.5

25.5

23.9

20.9

19.8

23.5

25.3

17.5

16.8

17.9

14.6

16.6

24.0

High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low

SUMTT'ARY
HIGH LOW

AVG. 29.2 15.2
MAX. 40.9 25.5
MIN. 13 .1 1 .3
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ENERGY WE
EAST MOUNTAIN UI'EATHER STATION

2OO1 WATER YEAR
DATE I nnne

04t01t01
o4to1to1
ut02t01
04t02t01
ut03t01
04/03/01
0F,t04t01
04t04t01
04t05t01
04t05t01
04t06t01
04/06/01
04t07t01
44t07t01
04/08/01
04t08t01
04/09/01
04/09/01
ut10t01
04t10t01
04t11t01
ut11to1
04t1a01
04t1a01
ufi3t01
04t13t01
04t14t01
04t14t01
un5t01
04t15t01
04t16t01
04t16t01
04t17 t01
ut17r01
ut18t01
04t18t01
04t19t01
ut19t01
04t20t01
04t20t01
04t21t01
04t21t01
ut22t01
04t22t01
a4t23to1
04t23ro1
04t24t01

7:13 AM
8:05 PM
6:50 AM
8:26 PM
1:37 AM

12:01 PM
5:19 AM
1:24 PM

11:27 AM
9:21 PM

12:22 PM
8:52 PM
2:19 PM
9:06 PM

10:08 AM
7:56 PM
4:13 AM

1 1:53 AM
10:10 AM
9:56 PM
5:28 AM
9:47 AM
6:18 AM
6:43 PM
3:29 AM

1 1:54 AM
5:43 AM
1:20 PM
5:26 AM

12:00 PM
5:09 AM
4:01 PM
5:09 AM
2:26 PM
2:14 PM
9:22 PM

12:55 PM
8:15 PM

11 :11AM
5:58 PM
8:10 AM
5:17 PM

10:24 AM
7:13 PM
4:49 AM
2:28 PM
5:13 AM

40.2

38.7

u.4

35.0
32.4

27.1

23.7

18.8
18.7

19.0

18.5

16.2

9.9

High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
Low

22.0

18.0
5.0
1 .2

28.7
20.5

8.4
9.5

30.5
17.3

6.6
4.7

28.0

31 .8

43.3

47.0

53.7
54.3

16.8

20.2

26.0

29.7

32.2

27.8

16.3

12.3

15.3
14.1

23.1

48.0

28.0

25.4

23.2

36.0
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ENERGYWESTMffi
EAST MOUNTAIN WEATHER STATION

2OOT WATER YEAR
DATE I nmE HrcH I LOW

44t24t01
04t25t01
04t25t01
04t26t01
04t26t01
04t27t01
04t27t01
04t28t01
04t28t01
04t29t01
44t29t01
0/,t30to1
04BAt01

05/01/01
05t01t01
05lg:zt01
05t02t01
05/03/01
05/03/01
05/04/01
05t04't01
05/05/01
05/05/01
05/06/01
05/06/01
05lo7to1
05t07t01
05/08/01
05/08/01
05/09/01
05/09/01
05t10t01
05/10/01
05t11t01
05t11t01
05112t01
05t12t01
05/13/01
05t13t01
05t14t01
05114t01
05/15/01
05115t01
05/16/01
05t16t01
05117101

12:23 PM
5:24 AM
3:54 PM
6:14 AM
2:27 PM
9:59 AM
8:24 PM
2:59 AM

12:37 PM
11:25 AM
7:42 PM
3:53 AM
2:39 PM

12:45 PM
8:48 PM
6:40 AM
8:16 PM
9:31 AM
6:28 PM
5:56 AM

10:51 PM
9:01 AM
9:31 PM
4:28 AM

12:37 PM
3:12 AM

10:17 AM
4:35 AM

12:23 PM
4:53 AM
1:01 PM

12:50 PM
8:52 PM
4:00 AM

12:58 PM
4:38 AM
1:54 PM
9:22 AM
9:43 PM
4:50 AM

10:29 AM
3:40 AM

12:56 PM
10:36 AM
9:20 PM
2:35 AM

50.8

53.8
48.0

46.3

55.4

51 .0

19.3

18.9

37.7

45.7

28.5

33.0

31.4
28.4

32.9
29.6

30.3

9.3

13.6
14.7

27.0

32.6

39.1

High
Low
High
Low
High
High
Low
Low
High
High
Low
Low
High

High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
High
Low
Low
High
Low
High
High
Low
Low

49.2
45.9

21.4
30.9

24.4
23.2

55.3

56.8
u.4

59.6

62.3
54.5

55.8

53.8
49.8

35.0
31 .8

38.4

33.8
30.9

38.9

28.6
27.9

101 , , ,:SUMIIiARY
HIGH LOW

AVG. 37.1 19.3
MAX. 55.4 33.0
MIN. 17.3 1.2
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ENERGYYUESTffi
EAST MOUNTAIN WEATHER STATION

2OOI WATER YEAR

05t17t01
05/18/01
o5t18to1
05t19t01
05t19t01
45t20t01
05tzat01
05t21t01
05t21t01
05t22t01
05t22t01
05t23t01
05t23t01
05t24t01
05t24t01
a5n5to1
05t25t01
05t26t01
05126t01
05t27t01
05t27t01
05t28t01
05t28t01
05t29t01
05t29rc1
05/30/01
05/30/01
05/31/01
05/31/01

06t01t01
06/01/01
06t02t01
06t0a01
06/03/01
06/03/01
ffito4t01
06t04t01
06/05/01
06/05/01
06/06/01
06/06/01
06t07t01
06t07t01
06/08/01
m/08/01
06/09/01

7:47 AM
4:27 AM
7:11  PM

1 1:08 AM
8:08 PM
9:36 AM
9:17 PM
4:06 AM

11:40 AM
3:59 AM

11:49 AM
5:04 AM
2:15 PM
6 :11AM
1:23 PM
5:16 AM
1:48 PM
5:58 AM
1:53 PM
7:17 AM
1:54 PM
1:10  PM
7:34 PM
1:40 PM
9:28 PM
5:33 AM

11:43 AM
7:28 AM
1:17  PM

42.3
M.0

48.7

46.0

30.6

35.2

23.5
19.0

34.2

38.6

42.2

42.6

43.6

43.7

40.4

38.5
35.1

37.3

39.4

47.9

40.9

23.9
18.5

High
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
Low
High
Low
High

43.7

57.5

62.8

62.3

62.7

66.5

62.9
60.5

57.3

51.7

61  .1

3:26 AM
9:49 AM 52.2
1:34 PM 67.7
6:47 PM
8:50 AM 60.3

10:01 PM
1:02 PM 51.9
9:52 PM
4:31 AM

12:03 PM 45.9
3:23 AM

11:03 AM 58.3
4:31 AM

10:29 AM 60.2
4:54 AM

12:10 PM 63.6
10:23 AM 65.0

30.4

39.7

43.7

Low
High
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
High
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ENERGY WES
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DArE I nMEm

06/09/01
06,t10t01
06/10/01
06t11t01
06t11t01
06t12t01
06t12t01
06/13/01
06/13/01
06t14t01
06t14t01
06/15/01
06t15t01
06/16/01
06/16/01
06t17 t01
06t17t01
06/18/01
06t18t01
06/19/01
06/19/01
06t20t01
06t20t01
06t21t01
ffit21n1
06t22ta1
06tzao1
46t23t01
06t23t01
06124t01
06t24t01
06t25t01
06t25t01
06t26t01
06t26t01
46t27rcI
06t27t01
06t28t01
06t28t01
a6t29to1
06/29/01
06/30/01
06/30/01

07 t01t01
07t01t01
07102t01

8:44 PM
3:42 AM
1:23 PM
1:26 PM
9:15 PM

12:33 PM
10:18 PM
10:14 AM
9:15 PM
2:00 AM
9:02 AM
2:46 AM

11:01 AM
3:49 AM
1:03 PM
3:40 AM
1:47 PM
4:18 AM
2:33 PM

11 :31  AM
9:37 PM
2:14 AM

10:48 AM
4:28 AM

12:55 PM
1:16  PM
8:30 PM
1 :13  PM

10:12 PM
10:41 AM
8:21 PM
2:05 PM
9:13 PM
3:22 AM

11:25 AM
4:13 AM
6:12 PM
1:57 AM

10:52 AM
3:14 AM
1:33 PM
5:19 AM
4:29 PM

8:31 AM
5:04 PM
6:22 PM

47.0
4.5

48.4

45.5

19.6
15.6

21.9

33.7

46.2

44.6

45.7
42.6

46.3

48.7

50.6

44.3

43.0
41.2

32.5
34.0

45.4

50.3

49.8

Low
Low
High
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
Low
High
Low
High

Low
High
High

67.5
67.1

65.6

53.1

u.2

49.6

60.7

70.0

69.3
64.1

66.0

66.5
67.2

71.1

63.9

58.2

63.9
47.0

57.9

70.1

74.3

76.7
68.2

Jurr0l SUMMARY
HIGH LOW

AVG. 61 .1 39.2
Mru( 74.3 50.6
MIN. u.2 15.6
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ENERGYUI'ESTIW
EAST MOUNTAIN WEATHER STATION

2OOl WATER YEAR
DATE I TIME HtcH I Low

07t0aa1
07t03t01
47t03t01
07t04t01
07t04t01
07t05to1
07t05t01
07t06t01
07t06t01
07t07t01
07t07t01
07t08t01
07t08t01
07t49t01
a7togto1
oTnotal
07t10t01
07t11t01
a7n1to1
07na01
07t12t01
07t13t01
07t13t01
07t14t01
a7n4t01
07t15t01
07t15t01
07t16t01
a7n6t01
07117 t01
07t17t01
07t18t01
07118t01
07t19t01
07t19t01
07t20t01
07t20t01
07t21t01
07t21to1
07na01
07t22t01
07t23t01
07t23t01
07t24t01
07t24t01
07t25t01
07t25t01

10:00 PM
5:18 AM

12:56 PM
5:48 AM
12:54 PM
12:14 AM
11:17 AM
6:01 AM
1 1:54 AM
10:49 AM
8:13 PM
12:39 PM
6:48 PM
11:59 AM
7:07 PM
6:49 AM
6:59 PM
7:19 AM
7:39 PM
3:06 AM
8:46 AM
9:03 AM
6:12 PM
12 :19  PM
7:06 PM
11:04 AM
8:36 PM
3:44 AM
12:01 PM
7:08 AM
12:27 PM
4:26 AM
12:48 PM
4:35 AM
1 1:57 AM
4:24 AM
1 1:59 AM
4:34 AM
11 :30  AM
12:00 PM
7:48 PM
4:31 AM
12:06 PM
10:32 AM
7:36 PM
9:55 AM
6:29 PM

80.8

81.4

76.9

51 .6
46.8

60.9

59.5

52.5

47.9

47.2

47.7

43.4

45.5
45.0

44.4

38.6

38.8
41.0

40.5

4.7

48.3

48.4

48.9

Low
Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
High
Low
High
Low

74.3
68.5

72.9

66.5

57.5

57.9

64.6
63.2

55.3

55.4

u.4

66.0

65.3

72.2

70.1

71.8
72.2

72.5
70.9

71.6

47.8
48.9

50.0

46.9
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ENERGY
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATElT i l r tE ln leH-r low

07t26to1
07n6ta1
07t27t01
07t27t01
07t28t01
a7n8t01
07t29r01
a7n9t01
07t30t01
07/30/01
07t31t01
07t31t01

08/01/01
08/01/01
08r02t01
0810a01
08/03/01
08103t01
08/04/01
08/04/01
08104t01
08/05/01
08/05/01
08/06/01
08/06/01
08107t01
08t07t01
08/08/01
08/08/01
08/09/01
08/09/01
08/10/01
08/10/01
08t11t01
08111t01
08t12t01
08112t01
08/13/01
08/13/01
08t14t01
08t14t01
08/15/01
08/15/01
08/16/01
08116t01
08117101

10:19 AM
6:08 PM
1:05 AM

12:49 PM
5:07 AM
1:56 PM
12:19 PM
7:27 PM
9:14 AM
7:42PM
2:50 AM
12:14 PM

5:05 AM
11:48 AM
3:04 AM
10:03 AM
2:33 AM
1 1:37 AM
3:18 AM
7:21 AM
6:39 PM
2:46 AM
2:12 PM
12:07 PM
8:11  PM
12:52 PM
7:14 PM
10:16 AM
8:49 PM
2:35 AM
11:59 AM
4:4 AM
10:37 AM
5:39 AM
12 :10  PM
5:26 AM
11:20 AM
9:04 AM
8:44 PM
4:01 AM
12:57 PM
12:03 PM
7:24 PM
10:36 AM
8:41 PM
4:18 AM

54.7 High
Low
Low
High
Low
High
High
Low
High
Low
Low
High

Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
High
Low

41.2
43.9

69.0

73.3
77.8

73.0

68.7

7'1.3

67.5

69.0

52.5
46.3

69.8

65.9

59.9
43.9

63.1

60.8

63.5

69.3

39.1

64.4

62.8
4.3

50.0

55.5

48.0
45.0

48.0

48.1

49.7

43.0

45.0

66.2
s3.8

47.2

41 .3

41.0

45.3

48.6

56.4
38.9

59.1

44.0

43.7
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ENERGY W
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATE l Tl

48t17 t01
08/18/01
08/18/01
08t19t01
08/19/01
08t20t01
08t20t01
au21t01
o8t21to1
08t22t01
08t22t01
48t23t01
a8t23to1
08t24t01
08t24t01
48t25t01
08t25t01
08t26t01
08t26t01
08t27t01
08t27t01
08t28t01
08t28t01
08t29t01
08t29t01
08/30/01
08/30/01
08/31/01
08/31/01

09/01/01
09/01/01
0wazt01
09t02t01
09/03/01
09/03/01
09/04/01
09104/01
09/05/01
09/05/01
09t06t01
09/06/01
0wa7t01
09t07t01
09/08/01
09/08/01
09/09/01

11:06 AM
4:27 AM
1:29 PM
9:27 AM
7:40 PM
9:55 AM
9:08 PM
6:40 AM
6:30 PM
8:42 AM
8:06 PM
2:20 AM
11:58 AM
12:02 PM
6:49 PM
3:35 AM
12:31 PM
4:17 AM
1:18  PM
9:51 AM
7:31 PM
9:27 AM
8:31 PM
10:28 AM
6:07 PM
10:32 AM
4:22PM
2:15 AM
9:55 AM

4:35 AM
2:05 PM
4:36 AM
11:37 AM
4:37 AM
12 :11  PM
2:07 AM
10:04 AM
12:05 PM
6:57 PM
3:09 AM
9:02 PM
9:21 AM
10:12 PM
5:04 AM
9:59 AM
6:24 AM

67.7

70.3

56.8

56.8

50.9

35.8

62.8
44.5

68.0

71.A

66.5

67.9

53.7
42.2

61 .7

61 .5

65.8

68.4

69.0
66.9

45.6

53.1

46.5

47.9

63.4
46.4

39.1

35.6

35.7

59.6

44.0

48.9

High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
Low
High
Low
High
Low
High
High
Low
High

Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
Low
High
Low

70.2
51.4

48.9

M.8

39.7

42.5

43.6

46.9

47.8

47.6

28.4

2s.9
21.2

27.0
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ENERGYWESTM
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATE I NNAE HIGH LOW

09/09/01
09/10/01
09t10t01
09t11t01
4il11t01
oil1a01
oilHa1
09t13t01
09/13/01
09t14t01
09t14t01
09/15101
ag15t01
09/16/01
09/16/01
09t17 t01
09t17 t01
09/18/01
09/18/01
09/19/01
09/19/01
09t20t01
ogt20t01
09t21t01
09t21t01
09t22t01
09t22t01
09t23t01
09t23t01
09124t01
09124t01
09t25t01
09t25t01
09t26t01
09126t01
09t27t01
aw27t01
09128t01
09t28ta1
09t29t01
a9n9t01
09/30/01
09/30/01

10t01t01
10101t01
10t02t01

11:52 AM
5:17 AM
10:33 AM
4:55 AM
10:34 AM
10:42 AM
7:10 PM
8:54 AM
7:26 PM
4:30 AM
9:09 AM
9:18 AM
6:14 PM
1 1:54 AM
7:08 PM
8:39 AM
7:12PM
3:40 AM
9:39 AM
9:39 AM
8:04 PM
3:39 AM
9:4,4 AM
9:58 AM
8:23 PM
9:58 AM
6:42 PM
3:14 AM
10:58 AM
3:53 AM
10:55 AM
11:25 AM
8:27 PM
1 :17  PM
7:34 PM
10:47 AM
7:28 PM
5:00 AM
10:24 AM
8:42 AM
6:41 PM
4:16 AM
11:23 AM

5:31 AM
12:30 PM
9:06 AM

54.6

62.9

53.1

58.6
65.8

65.3

52.9

63.8

36.3

44.6

43.0

43.6

u.2

43.6

45.3

4.8

4.6

High
Low
High
Low
High
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High

66.2
65.9

57.8
62.2

39.4
40.8

34.5
34.2

42.7
42.0

M.4
45.0

44.5
42.8

40.1
39.9

40.8 Low
65.1 High
57.8 High

65.7
64.3

68.1

67.3

66.3
69.1

67.8

6s.8

66.4
59.2

SUMMARY
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ENERGY
EAST MOUNTAIN WEATHER STATION

2OO1 WATER YEAR
DATE I nme xlcn | [ow

10102101 7:03 PM
10103/01 4:43 AM 42.4 Low
10/03/01 10:37 AM 56.5 High
10104101 2.42 AM 39.7 Low
1WA4l01 7:50 AM 46.9 High
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PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

I. MONITORING LOCATIONS

A. Surface Water Hyd rology (see Map HM- l for East Mountai n I Map 7 -l
and 7 -2 for Trail Mountain locations listed below)

l. Cottonwood Creek Drainage System
Cottonwood Canyon Creek
(1) SW-l - Above Trail Mtn. Mine

(Approximately 5000 feet upsteam from the inlet culvert for
the disturbed area.) 2150 feet South, 2000 feet East ofthe
Northwest corner of Section} ,Township 17 South, Range
6 East.
SW-2 - Below Trail Mtn. Mine
(Approximately 200 feet downsteam from the outlet culvert
for the disturbed area.) I 300 feet South ,l7 50 feet West of
the Northeast comer ofSection 25, Township I 7 South, Range
6 East.
CCC0I - USGS Flume:
(Approximately 7800 feet downstream fromthe outlet culvert
for the disturbed area. ) I 5 00 feet North, 200 feet East ofthe
Southwest corner of Section 3 I , Township 17 South, Range
7 East.
SW-3 - Below Trail Mtn. Mine
(Approximately 3 800 feet above confluence with Straight
Canyon) 2400 feet South,2400 feet East ofthe Northeast
corner of Section 6, Township l8 South, Range 6 East.

(2)

(3)

(4)

b. Unnamed Drainage off Straight Canyon
( l )  r - le

(Approximately 200 feet upsfteam from the from confluence
with Sraight Canyon) 2500 feet South, 1 100 feet East ofthe
Northeast corner of Section 3, Township l8 South, Range
6 East

January 2002
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PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

and TRAIL MOUNTAIN MINES

c. Grimes Wash
(1) cWROl - Right Fork:

(Approximately 1500 feet upsfream from the inlet culvert for
the disturbed area.) 550 feetNorth, 1500 feet West of the
Southwest corner of SectionZ2,Township 17 South, Range
7 East.
GWR02 - Left Fork:
(Approximately 50 feet upsfteam from the inlet culvert for the
disturbed area.) 200 feet South, 2350 feet East of the
Northwest corner of Section2T ,Township 17 South, Range
7 East.
GWR03 - Below the mine:
(Approximately 500 feet downstream from the outlet culvert
belowthe disturbed area.) 1770 feet South, 1820 feet West
oftheNortheast corner of Section?T ,Township t7 South,
Range 7 East.

2. Huntington Creek Drainage System
Huntington Creek
(l) HCC0I - Above Deer Creek Confluence:

(2)

(3)

(2)

(3)

(4)

1400 feet north,2200 feet west ofthe southeast corner of
Section 36, Township 16 South, Range 7 East.
HCC02 - Below Deer Creek Confluence:
300 feet north, 300 feet west of the southwest corner of
Section 31, Township 16 South, Range 8 East.
HCC03 - Below Huntington Power Plant:
2500 feet north, 1500 feet east of the southeast corner of
Section 6, Township 17 South, Range 8 East.
HCC04-@ResearchFarmt
800 feet north, 200 feet east of the southwest corner of
Section 5, Township 17 South, Range 8 East.

Not listed on map due to scale.
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PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE.DOVE

ANd TRAIL MOUNTAIN MINES

b. Deer Creek
(1) DCROI - Above the mine:

c.

d.

(2)

(3)

(2)

(3)

Meetinghouse Canyon - South Fork:
(Approximately 200 feet upsfteam from the north and south
convergence.) 800 feet North, 1500 feet East of the
Southwest corner of Section 35, Township 16 South, Range
7 East.

Rilda Canyon:
(l) RCF-I - Rilda Canyon - Right Fork:

(Approximately 4000 feet upsfieam from the Right and Left
fork convergence.) 400 feet South, 200 feet West of the
Northeast corner of Section 30, Township 16 South, Range
7 East.
RCLF 1 - Rilda Canyon - Left Fork, below Rilda Canyon
Portals: (Approximately 200 feet upsfteam from the Right and
Left fork convergence.) 2400 feetNorth,zl0O feet West
of the S outheast corner of Sectio nL9,Township 1 6 South,
Range 7 East.
RCLF2 - Rilda Canyon - Left Fork, above Rilda Canyon
Portals: (Approximately 1600 feet upsfteam from the Right
and Left fork convergence.) 1600 feetNorttr ,2300 feet West
ofthe Southwest corner of Section29,Township 16 South,
Range 7 East.

(Approximately 600 feet upsteam from the mine facility.) 200
feetNorth, 800 feet West ofthe Southeast corner of Section
10, Township 17 South, Range 7 East.
DCR04 - Near Cllcz Belt Intersection:
(Approximately 5,000 feet downsmeam from the mine fa"ility.)
300 feet North, 2000 feet East of the Southeast corner of
Section 2, Township 17 South, Range 7 East.
DCR06 - @ Huntington Creek Confluence:
(Approximately 15,000 feet downstream from the facility)
1400 feet north, 1 100 feet east of the southeast corner of
Section 36, Township l6 South, Range 7 East.

January 2002
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

(4) RCF2 - Rilda Canyon - Above NEWUA springs: 2500 feet
South, 400 feet West ofthe Northeast corner of Sectio n29,
Township 16 South, Range 7 East.

(5) RCF3 - Rildacanyon - BeIowNEWUA springs: 2550 feet
South, 1000 feet East ofthe Northeast corner of Section2S,
Township 16 South, Range 7 East.

(6) RCW4 - Rildacanyon: (Approximately 1000 feet upstream
fromthe confluence with Huntington Creek.) 850 feetNorth,
1900 feet West of the Southeast corner of Section 26,
Township 16 South, Range 7 East.

e. Mill Fork Canyon:
(l) MFA01 - Mill Fork Canyon - Above Old Mine:

(Approximately 200A feet above old mine portals @ end of
USFS development road.) 100 feet North, 1 500 feet West
of the Southeast corner of Sectio n lT,Township I 6 South,
Range 7 East.
MFB02 - Mill Fork Canyon - Above Huntington Creek
Confluence: (Approximately 200 feet above confluence wittl
Huntington Creek @ culvert outfall.) 100 feet South, 1900
feet East ofthe Northwest corner of SectionZZ,Township
l6 South, Range 7 East.

Reclamation Monitoting: Following stage 1 final reclamation backfilling and
grading monitoring will be conducted at points immediately above and below
the last sediment pond(s).

J :\Environmental\hydroVolume9W{ONSITESlanuary2002. wpd
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

Groundwater Hydrology

1. East Mountain Springs (see maps HM-4 and HM-5)
Burnt Tree *

Elk Spring *

Sheba Springs *

Ted's Tub
79-2
79-10 *

79-ts
79-23 *

79-24
79-26 *

79-28 (Flag Lake)
79-29 *

79-32
79-34
79-35 *

79-38
79-40

80-41
80-43
80-44*
80-46*
80-47
80-48
80-50
82-51
82-52*
84-56*
89-60(Alpine Spring)
89-61
89-65
89-66
89-67
89-68
Rilda Canyon-(Meters 2&3)

* Recession Study Springs (Flow August & September)

Trail Mountain Springs (see Trail Mountain Spring Map 7-l)
T-6
T-8
T-9
T-10
T-14
T-15
T-16
T-18 (Oliphant Mine Discharge)

January 2002
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE.DOVE

ANd TRAIL MOUNTAIN MINES

3. Piezometric Data
a. Surface

(1) Rilda Canyon (see Map HM-l for locations)
P1
P5
P6
P7
EM-47

(2) Cottonwood Canyon Creek (see Map HM-l for locations)
EM-31
CCCW-1A
CCCW-IS
CCCW-2A
CCCW.3A
CCCW-3S U
CCCW.3S L
TM-1B
TM-3

b. Underground: In-Mine
( I ) Deer Creek Mine (Refer to Annual Hydrologic Reports for

Locations : HM-2)
In-Mine Water Locations
a. Deer Creek Mine (Referto Annual Hydrologic Reports for Locations

: HM-2)
b. Wilberg/Cottonwood Mines (Refer to Annual Hydrologic Reports

for Locations : HM-3)
c. Trail Mountain Mine (Refer to Annual Hydrologic Reports for

Locations : PLATET-3)
Waste Rock Wells (see Map HM-l for locations)

4.

a. Deer Creek
b. Cottonwood



PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE.DOVE

ANd TRAIL MOUNTAIN MINES

C. UPDES
a.

Monitoring Locations
Deer Creek Mine
UPDES UTOO236O4

001- Sediment Pond
002- Mine Discharge

Des-Bee-Dove Mines
UPDES UTGO4OO22

001- Sediment Pond
Wilberg/Cottonwood Mines
UPDES UTOO22896
001- Mine Discharge @ Cottonwood Canyon (TMA)
002- Sediment Pond Discharge @ Cottonwood Canyon
003- Sediment Pond @ Mine Facilities
004- Mine Discharge @ Miller Canyon
005- Sediiment Pond Discharge @Waste Rock Site
Trail Mountain Mine
UPDES UTOO23728

001- Sediment Pond
002- Mine Discharge

b.

c.

d.



PACIFICORP
BNERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

MONITORING SCHEDaLE $ee enclosed monitoring table)

Field Measurements
Field Measurements collected during quality sampling: Listed below are the sites wtrich
will be monitored by PacifiCorp - Energy West in accordance withthe guidelines
established by DOGM; i.e.,

- Date and Time
- Flow
-pH
- Temperature
- Conductivity
- Dissolved oxygen (perennial streams only)

Surface Monitoring
Surface monitoring locations will be field monitored quarterly for all field parameters.
1. Cottonwood Canyon Creek

a. ( l )  Sw-l
(2) sw-2
(3) Cottonwood Canyon Creek - USGS Flume
(4) sw-3

b. Grimes Wash
(l) cwR0l
(2) cwR02
(3) cwR03

c. Straight Canyon
(l) T-19 ( Unnamed Side Drainage)

2. Huntington Canyon Drainage
a. Deer Creek

( l)  DCR0I
(2) DCR04
(3) DCR06

Januarv 2002
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PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, MLBERG/COTTONWOOD, DES.BEE.DOVE

ANd TRAIL MOUNTAIN MINES

Huntington Creek
(1) HCCOI
(2) HCC02
(3) HCC04
Flow in Huntington Creek is measured only at HCCO I by Utah Power
, and will be reported in the Annual Hydrologic Report.
Meetinghouse Canyon - South Fork
Rilda Canyon
(l) RCFI *

(2) RCLF I
(3) RCLF 2
(4) RCF2
(s) RCF3
(6) RCw4
* Baseline flow will be measured adjacent to EM-l63

e. Mill Fork Canyon
(l)  MFA01
(2) MFB02

Groundwater Monitoring
1. East Mountain Springs (see monitoring location list)
2. Trail Mountain Springs (see monitoring location list)

East/Trail Mountain Springs will be field monitored during the months ofJuly
and October. In addition, the East Mountain Recession Study Springs
(denoted by asterisks inthe Monitoring Location section) and Trail Morlrtain
Springs will be field monitored for flow only from July ttnough October. T- 1 8 :
Oliphant Mine Discharge, will be collected and analyzedquarterly. Rilda
Canyon Springs -NEWUA (meters2 &3) will be fieldmonitoredmonthly
depending upon access.

3. In-Mine
a. Deer Creek
b. Wilberg/Cottonwood
c. Trail Mountain
In-mine locations will be field monitored quarterly for all fieldparameters except
pH, conductivity, ffid dissolved oxygen.

b.

c.

d.

January 2002
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

4. Piezometric Wells
a. Surface
Piezometric surface wells will be field monitored for level only on a
monthly basis depending upon access.
(1) Rilda Canyon (see Map HM-l for locations)

P I
P5
P6
P7
E}/f-47

(2) Cottonwood Canyon Creek (see Map HM- I for locations)
EM-31
CCCW-IA
CCCW.IS
CCCW.2A
CCCW.3A
CCCW.3S U
CCCW-3S L
TM.lB
TM-3

5. Waste Rock Wells
a. Deer Creek
b. Coffonwood

UPDES Monitoring
1. Deer Creek
2. Des-Bee-Dove
3. Wilberg/Cottonwood
4. Trail Mountain
UPDES sites will be monitored as speicfied in the individual permits.

Reclamation Monitoring
Surface Water Resources: (see enclosed monitoring table)

January 2002
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, W]LBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

Surface monitoring locations will be field monitored monthly for flow and all
field parameters quarterly until bond release.
Ground Water Resources: (see enclosed monitoring table)
Springs East/Trail Mountain Springs will be field monitored dwing the

months of July and October.
Rilda Canyon Springs NEWUA (meters 2 &3)will be field
monitored monthly for flow depending upon €rccess. East/Trail
Mountain Springs (including Rilda Springs and T- I 8 [Oliphant
Minel) monitoring will be conducted until permit area reduction
approval or unless otherwise approved by the Division.
Piezometric surface wells (Rilda Canyon and Cottonwood
Canyon including TM-3 in Straight Canyon): will be field
monitored for level only on amonthly basis depending upon
access. Piezometric surface well monitoring will be conducted
until permit areareduction approval or unless otherwise
approved by the Division.
Waste Rock Wells and TM-IB: will be fieldmonitored for
level only on a quarterly basis. Monitoring will be conducted
until sealing during Phase I reclamation.
Sites will be monitored as specified in the individual permits

Wells:

UPDES:

January 2002
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE
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Quality Sam pling (Laboratory Measurements)

1. Sur{ace Water Hydrolory: Water samples will be collected and analyzed
quarterly (one sample at low flow and high flow) during the first or second
week of the quarter. Parameters analy zed are those listed in the DOGM
Guidelines for Surface Water Quahty (see Table #l). Quarterh sampling was
initiated during March 1988 and will continue tluoughout the year; i.e., June,
September, and December. Baseline analysis was performed in 2001 and
will be repeated every five years thereafter.
8. Cottonwood Creek Drainage

(l)Cottonwood Canyon Creek
(a) SW-l
(b) sw-2
(c) Sw-3

(2)Grimes Wash
(a)GWROl
(b)cwR02
(c)GWRO3

(3) Straight Canyon
(a) T-19

Huntington Creek Drainage
( 1) Deer Creek

(2)

(a) DCR0I
(b) DCR04
(c) DCR06
Huntington Creek
(a) HCC01
(b) HCC02
(c) HCC04
Meetinghouse Canyon - South Fork: MCHO1
Rilda Canyon
(a) RCF1
(b) RCF3
(c) RCw4

(3)
(4)

Januarv 2002
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE.DOVE

ANd TRAIL MOUNTAIN MINES

(s) Mill Fork Canyon
(a) MFAOI
(b) MFB02

Reclamation Monitorittg - Surface Water Hydrolory: Water samples will be
collected and analyzed quarterly (one sample at low flow and high flow) during the
first or second week ofthe quarter. Parameters amlyrnd,are those listed in the DOGM
Guidelines for Strface Water Quality (see Table #1). Sampling will be conducted
on a quarterly basis until bond release. Baseline analysis will be performed on the
5ft and 9tr years following reclamation. In no case will baseline sampling time frame
exceed 5 years converting from operational to reclamation monitoring.

2. Groundwater Hydrology

EasVTrail Mountain Springs: Water samples will be collected and
amlyzdduring ttre montlrs ofJtrly and october. Rilda Canyon Springs
OIEWUA: Meters 2 St 3)and T-18 (Oliphant Mine Discharge) will
be monitored for quarterly for quality. Parameters analyzed are those
listed inthe DOGM Guidelines for Groundwater Water Quality (see
Table #2).
In-Mine: Two water samples will be collected and analyrcdper mine
quarterly. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater water Quality (see Table #2).
Wells: TM- I B will be sampled quarterly. Parameters analyzed are
those listed inthe DOGM Guidelines for GroundwaterWater euallty
(see Table #2).
Waste Rock Wells: one water sample will be collected and analyzed
per location quarterly. Parameters analy zed,arethose listed in the
DOGM Guidelines for Groundwater water Quality (see Tabl e#2).

Baseline analysis was performed in 2001 and will be repeated every
five years thereafter.

a.

b.

d.

January 2002
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DEER CREEK, WILBERG/COTTONWOOD, DES-BEE.DOVE
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Reclamation Monito rin g - G roundwater Hydrolo gy :

b.

c.

d.

e.

East/Trail Mountain Springs: Water samples will be collected and
amly?ddwing the months ofJuly and October. Rilda Canyon Springs
(NEWUA: Meterc2 &3) will be monitored quarterly for quality.
Parameters analyzedarethose listed inthe DOGM Guidelines for
Groundwater Water Quality (see Table#Z). East/Trail Mountain
Springs (including Rilda Springs and T-18 [Oliphant Mine Discharge])
monitoring will be conducted rHrtil permit areareduction approval or
unless otherwise approved by the Division.
In-Mine: Two water samples will be collected andamlyznd permine
quarterly until the mine is sealed or the sites become inaccessible.
Parameters analyzedarethose listed inthe DOGM Guidelines for
Groundwater Water Quality (see Table #2).
Wells: Well TM-IB will be sealed during Phase I reclamation.

Quarterly sampling will continue rlrtil sealing. Parameters amlyznd
are those listed in the DOGM Guidelines for Groundwater Water

Quality (see Table #2).
Waste Rock Wells: Waste rock wells will be sealed during Phase
I reclamation. One water sample will be collected and analyzed per
location quarterly until well sealing. Parameters analyzed are those
listed in the DOGM Guidelines for Groundwater Water Quality (see
Table #2).
Post Reclamation Monitoring: PacifiCorp commits to conduct annual
surveys to identify newdischarge locations within and below sealed
portals. Ifdischarge occurs, one water sample will be collected and
analyzed per location quarterly. Parameters analyzedare those listed
in the DOGM Guidelines for Groundwater Water Quality (see Table
#2). Baseline analysis will be performed on the 5th and 9'h year.

UPDES Monitoring Sites
a. Deer Creek Mine
b. Des-Bee-Dove Mines
c. Wilberg/Cottonwood Mines
d. Trail Mountain Mine
UPDES sites will be monitored as speicfied in the individual permits.

3.

January 2002
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III ANNAAL REPORTS

All data collected regarding the hydrology of East/Trail Mountain will be summarized
by the applicant in an annual Hydrologic Monitoring Report. Copies ofthe report
will be submitted to the; U.S. Forest Service; and the Utah State Division ofOil, Gas
and Mining. In addition, any raw data collected will be submitted to the Utah State
Division of Oil, Gas and Mining on a quarterly basis.

Januarv 2002
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PACIFICORP
ENERGYWEST

HTDROLOGIC MONITOzuNG PROGRAM

TABLE 1
SURFACE WATER (UPDES Monitoring) BASELINE, OPERATIONAL, POSTMINING

WATER QUALITY PARAMETER LIST

Field Measurements:
* - Water Level or Flow
* -pH
* - Specific Conductivity (umhosicm)
{€ - Dissolved Oxygen (ppm) (Perennial Streams Only)
* - Temperature

Laboratory Measurements: (mg/l)
- Total Settleable Solids (UPDES Only)
- Total Suspended Solids
- Total Dissolved Solids
- Total Hardness (CaCOr)
- Acidity (CaCO3)
- Aluminum (Al) - Dissolved
- Arsenic (As) - Dissolved
- Boron (B) - Dissolved (Waste Rock Sites Only)

Carbonate (CO3'2)
Bicarbonate (HCOr-)
Cadmium (Cd) - Dissolved
Calcium (Ca) - Dissolved
Chloride (Cl-)
Copper (Cu) - Dissolved
Iron (Fe) - Total & Dissolved
Lead (Pb) - Dissolved
Magnesium (Mg) - Dissolved
Manganese (Mn) - Total & Dissolved
Molybdenum (Mo) - Dissolved
Nitrogen: Ammonia (NHr) - reported as N
Nitrite (NOr) - reported as N
Nitrate (NOr-) - reported as N
Potassium (K) - Dissolved
Oil & Grease (UPDES & Above & Below Mine Sites Only)
Ortho Phosphate (POo-3) - reported as P
Selenium (Se) - Dissolved (Waste Rock Sites Only)
Sodium (Na) - Dissolved
Sulfate (SOit)
Zinc (Zn) - Dissolved
Cation-Anion Balance

# 'N'

#*
t

*

*
*

*
*

rl.

*

{.
{.

,1.

,r

i},i C i-) td,l' U i'i; \.f ED
qF'lrllt-Tr\rF'

I
I

I
I
j
t*-

| .-.
d)\)

.-  - ' -d .  

;

l

I

# Construction
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HYDROLOGIC MOMTORING PROGRAM

TABLE 2
GROUND WATER BASELINE, OPERATIONAL, POSTMINING

WATER QUALITY PARAMETER LIST

Field Measurements:
* - Water Level or Flow
{ ' - pH
* - Specific Conductivity (umhos/cm)
* - Temperature

Laboratory Measurements: (mg/l)
* - Total Dissolved Solids
* - Total Hardness (CaCOr)

- Acidity (CaCOr)
- Aluminum (Al) - Dissolved
- Arsenic (As) - Dissolved
- Boron (B) - Dissolved (Waste Rock Sites Only)

* - Carbonate (COr-t)
'F - Bicarbonate (HCO'-)

- Cadmium (Cd) - Dissolved
* - Calcium (Ca) - Dissolved
* - Chloride (Cl-)

- Copper (Cu) - Dissolved
* - Iron (Fe) - Total & Dissolved

* 
- Lead (Pb) - Dissolved
- Magnesium (Mg) - Dissolved

* - Manganese (Mn) - Total & Dissolved
- Molybdenum (Mo) - Dissolved
- Nitrogen: Ammonia (NH3) - reported as N
- Nitrite (NOr) - reporred as N
- Nitrate (NOr') - reported as N

* Potassium (K) - Dissolved
- Ortho Phosphate (POa-3) reported as P
- Selenium (Se) - Dissolved (Waste Rock Sites Only)

* - Sodium (Na) - Dissolved
* - Sulfate (SO;r)

- Zinc (Zn) - Dissolved
* Cation-Anion Balance

t Operational

{-Tr.,t'H Dnryston Orl' Ges ANI: r'llNl}

; 
'J :::1 60D
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PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM

WATER SAMPLE DOCUMENTATION
The following information will be included on the lab sheets:

1. Sample time and date
2. Individual taking sample
3. Field parameters (except in-mine)

Temperature
Flow
pH (units)
Conductivity (umhos/cm)
Dissolved Oxygen (PPM), depending on location

4. Precipitation date if applicable
5. Date and time each parameter is analyzed at the lab

ANALYTICAL METHOD AND DETECTION LIMIT
MRL UNITS

l0 mg/l CaCO,

I
1

\
i
I
t

n
, . s ' J

Method
D1067-92
EPA 310 .1
EPA 310 .1
EPA 310.1
EPA 202. I

F,Pl.206.2
EPA 208. I
EPA 2t2.3
EPA 213.1
EPA 215.1

Parameter
Acidiw
Alkaliirity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Aluminum
Anions
Arsenic
Barium
Boron
Cadmium
Calcium
Cations
Chloride
Chromium
ConductiviW
Copper
Fluoride
Hardness, Total
Iron
lron, Dissolved
Lead
Magnesium
Manganese
Mercurv
Nickel 

-

Nitrogen, Ammonia
Nitrogen, Nitrate
Nitrogen, Nitrite
Oil & Grease
Oxygen, Dissolved
pH
Phosphorus, Total
Potassium
Selenium
Sodium
Solids, Settleable
Solids, Total Dissolved
Solids, Total Suspended
Sulfate
Sulfide
Turbidity
Zinc

5
5
5
I

.01
I

. l
. 01

I

me/l HCO.-
m[/l co,'t
mg/l CaCO,
me/l
mEq/l
mgl
mgl
mg/l
mg/l
mgl
meq/l
mg/l
mg/l
umhos/cm
mgl
mgil
mg/l CaCO,
mg/L
mg/l
mg/l
mgl
mgil
mg/l
mg/l
mg/l
mg/l
mg/l
mgl
mgl
Units
mg/l
mg/l
mgl
mgl
ml/l
mgl
mgl
mgl
mg/l
NTU
mg/l

--l
0 .1

I
0 .1
0 . 1

0 . 1
0 .1
0 . 1

I
0 . 1

.0002
0 . 1
0.5
0 . 1

0.01

..?
.05

I
.01

I
.5
l 0
5
5
I

. l
.01

EPA 300.0
EPA 218.1
sM25l0-B
EPA220.l
sM4500 F-C
sM2340-B
EPA236.l
EPA 236. I
EPA 239.r
EPA242,I
EPA 243.1
EPA 24s. I
EPA249.l
EPA 350.3
EPA 300.0
EPA 300.0
EPA 413 .1
EPA 360. l
EPA 150.1
EPA 300.0
EPA 258. I
E,PA270.2
EPA 273.r
EPA 160.5
EPA 160.1
EPA 160.2
EPA 300.0
EPA 376. r
EPA 180.1
EPA 289. r

J:\Environmencrl\HydrologyVolume9\APPENDXAMay200 l.wpd May 2001



6 G ' ( ! G € a l

. 9  . 9 € ! . c . 9 . 9  . 9 . 9
F  F S P E F F  F F
o f ) o q o q )

v v v v v v

* t t

o r u c )

+
B

lri

o o o

() (.) (.)
a a a

c.l

6

* I
= = ( l l C l r q ( g ( l l c !

6  d  . 9  . 9 € ! ! . 9 . 9  . 9 . 9
= . *  6  F E P P F F  F E
X - ( ) q ) H H H I U i U I D T U

E 5  5  5  5 6  5 ' , 5
o o c )

3  ' ' ' ' ' '  ' '
fl E l! lL ltr Ei tr. tr. l&

-  ' B ' 3 ' '  ' '
o o o o o o o o o

lL t! E l& lL lL lL tJ. lr.

} ' ' ' ' } } > ,
o o o o o o o o o

g i l f E l & l r r E r E l & l r r

- ' '
o o o

E l J . E

'  ' ' ' ' } '
o o o o o o o

g r 1 4 , \ l J . l & E f r .

' 3 3
o o o

l& lr. lJ.

,  >  ' B ' 3 '
t r  t r E i t r t r E - t r

3 i 3
Er fr. fl

*
'

+

ru

,
'

le

*
'
tr

I

G)

t

'
lr

,

tr

I

(!

q)

t

'
trr

t

3

: t t
t r t r t r

' ' '
E i E  l &

' ' '
o o o

tr. lL lr.

' ' '
I& Er tr.

3 ' '
o o o

Er E. Er

( E c t € ( l c l c t

. 9  . g = E E . 9 . 9  . 9 . 9
E  E F F F E E  E E
o { ) H H H ( . ) ( . | t u c )

A A
v v v v v v

€ . ! ( 6
o o o

( ) ( ) u
a a o .

; t
o o

' 3
o o

lr g.

< t r
r ' . l L
E E

Es\ b
F . Q>\ ,

f

ru*
q)

c)

F

a t l U

G E  €

( t ( g x

b b  E
o o  R

k

o

' t
E

G

L(,
t

-

o
O
(J

t t F

( ! a q

( l . q E )

o o =

, e A  3
t t J o

a

x
q)
ru
I

O

bo

F

'
t

l l t l l l  l to ot r t r t r t r t r t r , " ,  t r t r
\o

l!
6 t 6 6 C ) ( ! 6

. 9 = = = . 9 . 9  . 9 . 9
: i  a r a r c ) ' i : =! e . ; . - . : ! e r e o I g
6 g . s . q i 6 6 6 q r q ,
o ,  c L  o . F  a  o .
o  o o  F  o o

q)
L

q
6

' ' ' ' 3 ' H  = ]
4 , - _

( ! | ! L L I ! ( ! [ ! 5 E I J r

=
'
a

' 3 ' ' ' ' g  3 '
9 9 - 9 _ 9 ! - 9 =  9 9
l ! l ! l ! ( ! l ! l ! Y I L E (€

ca
t

cl

F
C'( ) ( ) | u

$s E ss
t*tiNc({,
t

1r
l i
lr--
i Llrtn linnr

L,U,
tr

I
l .
i t-.
I
I

[innst

- t l \ o - c { $

E&,&,  -o-  E L=3Fn*
HHts  HHH 3 HHHYZ? -

d

6

os

* a s
$ s
- t  E o X\ )  .su
$ Eo
A E

$gs

a' ge*g eeg g
3 ' > i
o o o o

I & I r g .  l &

8I EEEE EEE E

EI EE'iE

EI c3*E E3E E

) '
lJr l&

' - '
o o o

E fr. F.

aa
lr F.

3 ' B
trr u. lL

- ' '
o o 6

t& q" F.

st  Eaaa< l  t r t r t r t r

EI EEEE

g EEEE

El aaaa< t  t r t r t r t r

- o r  ' ' ' 3
- ( ) l  o o o o
Et i; i; r:' r:

F l  , >  3  '
6 t l o O O O

f r f ! . ? t ? i =

(n
rdz
E
z
F
7
J
o
!i
2

=>24 < c '
3 c !
= P F
2 , - -

E  t . t E O
E  a .  X r . a
E b  H \ J r r J

F lEEIE
-  = !==
U- 1====g i  -P=

S  > r V ?
F  i ' r l ao  v u a
E  C E  4 >

7-l '^ v
r - >

7 > >e=5
r-
F
'-l
v

I
!
td
rd
I
I
&
td
kt
a

E' cE=g 3Eg g

EE€ E

s, es*a egg e
3 ] 3 !
o o o 6

I & I r q .  I &

r iFi EeE +
5 l  h h i - q ,  e  *  '  *' € l  r ' ' '  e e e
tl

-Jl

Ht lsx B{  Essr Fs$ sF E,$i l  s . io G\ ;e- r  
E -

\

SE $s
EI
(l)l

ol
>l.r)l
()l
ba
GI

6tl
L I

: l
(Ul

-cl
6tl

F I

UI
zl
E I

FJI
t l
EI
<l
al
-ll
<t
7l
=l
FI
<l
el
HI
trl
v l
r l

>l
r t l

A I

rll
A I

&l
al
>l
- t*rl
rdl
v,l
!t
trl
EI
DI
al



€ ( g 6 6 S G O ( E

A t  s  s  s  g  E  e  e EH r 6 6 d c , r . . ) i u c ) t u

v v v v v v v v

( l ( ! ( ' a l ( E ( ! ( 6 C t

o o o o o o o o
: I G G 6 6 G 6 6 6
' ' 9 L L L L L L 9

c ) r D o o o o . ) c )

v v v v v v v v

6 6 ( n ( ! ( l ( l ( ! d ( B

! . r  . =  . Y  . :  . :  , :  . :  . =  . =
^ r  ( 6 6 ( ' ( E E g E g
\ J l b b b o t r l r r u q )

A A
v v v v v v v v

6 G 6 d 6 6 6 €

o o o o o o o o

l a l G c d 6 G 6 6 ( E( ' ) t b b b b b b b b
c L o o . o . c L o o o

A A A
v v v v v v v v

( ! c l 6 ( d ( 6 d € ( l t

o o o o o o o o

ZI g E 8 g E E E E
t D ( ) ( ) { . t C ) { ) l U

A A A - r / - - \ r - \

c t 6 G ( ! G t c t 6 ' €

; I  E  E  E  E  E  g  E E
o r u l u q . ) a r o o c ,

v v v v v v v v

6 6 G O d G € f i '

o o o o o o o o
= t 6 6 6 6 ( ! G ( E G

L L ! L L L L L- ' c J o c ) c ) o o c r r u

o  o  o  o  o  o  o o

6 d 6 6 € C l G l R t

l O O O O O O O O
= l

. - i G 6 6 G 6 ( E f i t €
> I L L L L
E . t ( ) G ) ( ) q . ) ( ) r D | u q ,

o . o - o . o . o o 4 q
o o o o o o o o

c l 6 G G t € s € o
o o o o o o o o

; { g E S E E E E E- ' t 8 .  t  t  & B . t t
v v v v v v v v

G l 6 € € C l f i t . l t c '

L , O o O O O O O O
t l

= I  E  E  E  E  8  E  E E
t 8 .  t  r .  8 . t t B .

v v v v v v v v

c t c ' G G ( l ( ' G F

o o o o o o o o
*l '5 'E 't '5 '= 'E 'E 'E
r Y l  $ d f ! f E g 8 8 8 gE r b d 6

8 .  t  g . 8 . B .
v v v v v v v v

c t f i t c ' € € f i , € f t t

o o o o o o o o
g I  E  E  E  E  E  E  E C- 8 . 9 .  

8 .  r .  8 . B . t t
v v v v v v v v

E EEEE E  E  Er? r  s  g€€E  EE  gEEE
E l  E  EEEE E i  E j IEs e t&& &i  8 !  

r  
5 o

(\

(\
a)
o0

IL

Fc s F EEEE E
i

E .E E ET$s Ea t  $ s ls$

fl S E F ss?F _€r\ E
U -rNiiqWT"j
dl S$l=l t il \- ,,,.:$ t'-:--t i*T
Hi sxl ;'P___\ '
51 

1 
""* 

o'u'un* otl" Gls Axt-' r'lNtxt

o c )

o o r
-l Fl

( ) c )

g c l

t u o

( ) o
* l J

( ) t u

q { t

t u ( )
( ) c ,

rl .l

ru tu
at 0l

o { )
q q

q.)

c)
J

>l
ol
zl

E  E E E  E  E  E
. E . E . q . E  . 9 8  . E E E . P
EEEE E.i r3-qtA R . R . R  , +  A  Av v v v u v v

E r  . E  i . ;
O I  E  ; F

Av v

f x

u1 E igE
d6" 5
Ei
o' 6
a.)

t t - l  i  a  a
< l  d . E E

c l c t

- , . 9  r . E
{ t  E  # e

! 4 H 9
o o

?  E  E E E  E  E  E
c r  E  . E . E . E . E  . E E  . A  6 E . EEr f  EEEE E.! E-r.qE6 6556 '  5  5  6

'
tr

'
o

x
al

EI

LI
trl
<l

€l
a)l

Irl

U)
r{z
z
Fz
B
E

=>1
is=
i i i \F X L iz a >

E  - t r O
E  a .  X  t r  OE b  H  L / r r .
^F 4  cz i ,
€ 87EA

l= ==z=
It l ,  l==

s rlE;
F sei

! d a -zzzi d _ o
F
F

oe
v
t{
rI]

(J

&
rd
bl

a
F F=

r{sitss
,E,S1E.E.S S s

!itissS
SSgAAEE

ss

=
*

-s

EtEr
I ss*
s  h < s
S AFO

Fr

I
\
R

s
F
E
s

E TEs Ess ss
E St'n  f ; r

rl
x

l-l

bl $
it 'i
EI E
ol
Ll

E E  EEE E  E  E
: r  .E  €  EE .g  I  E  g  E  E .EEt  E EEEE E!  E. t_ tFg t&t t  & !  &HH&

l u q )

9 q l

c|l
.lrl

.cl
6tl

FI
9l
zl
- l
E l
trl
>t
<lol
'11
<l
zl
- l

FI

fl
ril
Crl
ol
r l

EIxl
el
il
El

EI<l
Bl
ol
zl
J I

ol
l l
9l

EI



c.l

o
ct
G

t

g g g * " t ' ( r o o o o o o
. = . = . =  t r  t r  c  . E  . E t a E . E . E  . E . E

EET EEE E EEEPEE EE
c a c a o  f i d  d  l o  c a  o c o  c a o

}  ' 3 ; 7 , '  - '
lL tL t! lL l! tL lL l& l&

a

7
tr

7  '  B  ' ;  'o o o o o o o
t r  t r t r t r t r t r t rAea I

t r t r t r  ;

g g g * " , t * r o o o o o o
. : . = . =  E  E  c  . E  . 5 o o s . 9 . E  . 5 . E

TTT gEE E EEgEEE ?E
r n r n t n  f i f i f i  o  o  l a l a  t a I Q

'  ' ' 3 ] ' 3  ; Bo o o o o o o o o
t r  t r t r t r t r t r t r  t r t r

)  '  t  '  7 ,  '
t r  t r t r t r t r t r t r

o 0 0 0 ( , o

T ?EEEET T?
C I  l Q  l a l a  t q l o

o o o

$t $t !l
6 C G
l a t r I t r

3 ; ' ' ' 'o o o o o o
t L t ! l L l ! l L t !

, ,
o o
l& qr

, ,
t r t r

' '
o o
t r t r

t

'
I

t

,
tr

* i +
o o o

= = =
o o o

d E €

t

)
o

lr

+

-
E

+ + *
o o o

= = =
o o q

d 6 0

, , ,
t r E t r

, r ,
t r t r t r

t ' '
o o o
t r t r t r

' ' !
t r t r t r

333
q . l & g r

, 7 7
t r t r t r

q r o

g T
6 6

> ,
o o
t r t r

] '
o o

LL t!

'
ti

'
=

o

=
O

-
IL

'
;:

U
E

m
9
*

9  9 g 9
. = . q , ' O E . = . = 2

H ' f ; ' f i #  H  H  H
a a . =

G

Eg
q

G

'  } ' ; t t E
o o o o o o
t r t r t r t r t r t r 3

i
a

, ,  ' ;  '  3  E
9 ! € - 9 9 9 =
l ! l & r & E E l L 3

6

a

: E E ' : r r g
l - J J i n ?

9 H H eeU,

T

t
t

T

,

( J ( J Q
( J U Q

i $r $sA $'[) Stl

esslt '  
I

c)
&

I'to

6

tr

o

tt
o
t
o
o

o
.o

,
E
d

f
o'o
A
€

o

a)
O

0

L
o

c
O

bo
c

c

;
frr
a

o o ( ,

o 0 0
6 6 0

, > >
o o o

lL tJr trr

]  } 7  ' ;  ' ,
o o o o o o o o
t r t r t r t r t r t r  t r t r

s$ sS
T$;c;'* F(Pdfu i :i' F, l-,,'

nFEE aTTT\7E'

r '--.
|  """r t !  " :  r '+'"f  C$P
L-'. . j  ' ' -  ' i '  *--r
t
L-**

Liiilrl Dtt'tsttlll Otl' Gls Altt' lllNtt'

o o
< t r
h f r

E >
o c o
& / i l
o ( , ( J

E E - E  E . E . g  gat SEEE E3E 3

t l l l  ;  '  3
f f f f € f f

l i i i  ]  '  '
f  f  € f  f  f  f

> l

2l

8l

x
al
>l

L I
ol
<t

a1 EgeB gEg $

'
i7

} ' 3 '
o o o o

gi tr. E tt

.crl
fil

' ' ; ;
g . g i l ! l &EI

l l i '  '  '  '
9 9 9 . 9  o  o  o
r G T & I L I L & I !

5 aaaa< r  t r t r t r t r
' . '
o o o

f& lI. l&

t } }
l& lr. lL

' 3 ]
o o o
E l l l L

t l

0
frlz
z

Fz-
o
E
J

i  > 4 ,
=  < e
d55z o >

}P5E
6 Z=E
- t 6 d
F = ! H
E  U  Z h
- r 9 E
l J  A  , . 9
J r d o 4
d t 6 i- > q T

c 6 R
& t r x
? r  A  V

; ; ,
E "6

F
tr
v
a r

P
trl
trl
d F l

e R l
& F l
' J  r l
E A

o l
_ l

6 l
FI-1
(,l
zl
- l
tsl
t l
5l
<l(n l
rdl
z l
-l
_ l

trll
0l
<l
rel

r l
>l
()l
ol
l t
ol
tl
A I
- l

>l
H Ixl
rdl
t \ l
vl
<l
trl
l l
=l
ol

E
dt
o

A.

c0

E

F
- i

v

Er EEtE EE$ 3

L '  . g . E = . H  . C . g  g  E
SI EEE? T?T T

c o r Q c a c o c o c o d

EI  ' i f  i  EE€  ?
. g l  h 6 9 - -  ,  '  t  d
; l  v ( , ( J ( ,

3l

HSsu ss Bs

, ,  ]  'o o o o
rrr Iri lL l&

3 ' ' '
o o o o

l & r ! E l L

' 3 ] ]
o o o o
t r t r t r t r

' 3 ' 3
o o o o
t r t r ! i t r

E q )

iF $$
F 9 A A
U\

EI
gl
r l

a
OI
aa
cl
EI
GI

el



N

N
o
oa)
6

6 G

o t  . Y  , =
o t  = :

H r b b

6 €

> t  . 9  . 9

zt E 5

6 A

! r  . :  . =

xl 6 Ev r b b

d 6

S1 E E
o . 4
o o

6 6= :
ct  .g  .v
a l  6 6
<t  b  b

6 G

;t s eq ' o
c r a

? G

n€ €' i l b  
b

G 6

o o
! i l ' €  €
-t b b

6 G

L r . Y  . =

..al E E- , o o

o o

6 6 6 6 d

o o o o o' 5 ' 5 5 ' E ' !
d 6 d G 6
! !
o o o o o

A A

d d 6 6 d

o o o o o
6 6 6 G 6

o o o o o

v v v v v

G ( i d . d d

o o o o o

d 6 6 6 6

o o o 0 0

v v v v v

d 6 6 6 6

o o o o o
6 6 G G d

o o o o 0

v v v v v

1 6 6 ( ' G c t

o o o o o
6 6 6 G 6g E E E L
o o o o o
a o o . G a

A A A

d 6 € G d
t r c c t r c
o o o o o
6 O G G 6

o o o o 0
c L o - a o c !

v v v v v

G ( d ( ! c t ( d

o o o o o
d d 6 6 d

o o o o oq o q 1 4
v v v v v

d d 6 G d

o o o o o
6 6 € F 6

o o o 0 ( )
o c L o - c l c l

v v v v v

6 6 6 G d

o o o o o't 'E '5 'E 't

6 G 6 G 6
! L E L !
o o u q o
a c L A g c t

A A A

d 6 6 6 G

d d 6 6 6
! L
u o o u o

A A A A A

d d 6 6 d

S  S  E  E E
o o o o { ,

A A A A A

6 d ( ' | ! c l

o o o o o

6 6 6 G 6

o o o o o
cr o. o. o. o.

A A A A A

o -

9 E E EE
t r  S O o O

' ! i - -

q
o

G

6

a)

(€
6

o

o

d

e)

o

€
o

ct

o

E(,
Cl

G

d

o

tr

o
o

€
o
6
o

G

E(,

€
G
L
o

e  e . E . g . g  . g  . ' '  . E  6  6 . 8ar 3 EEEE 33 3ji3
O O
o o

J J

o o
o o

I J

O O
o o

J J

o o

O O
J J

o 0

-5 .3

o a )
q q

E 6
o o

J - 1

>l

zl

o o
r r . !  t . =
. c I  E  6 E\ 4 9  t r 8p a l a

o o o

€ T  E  E E €
8 ' o 9 6 ( 1 9
G I J d J J ' 6

m m 6

* g g o o o;t 3 gtE 'fr'fr 'E t
a l o  E  l a C 0  r 0

U)

' 6

. ! l
: 1  > p , 3 4< t  d . t r t r

4)

} E
o o
t r 8

6

g  € g g . g  . g E  . E E E . g
3 3333 3i 3i_i3

o(,
J

'

o

3E

El
t l

r.fl

tl
EI

bl
<l

ctl

:l

dl

EI
'll

(n
EI
=
z

Fz-
A

?z iz  < r
^ - t r F
-  r r . -
t v E

2 0 >
A E A

A - X E E
T X o a
= \ J Z l d
O Z - e
62F*
= = = 6r - r  Z Z >
- - 9 E
\ J ( r a q
J T d U q
drq=

> Y t
i ' r X A
v v ac t i l x
r . 1  F ;
z a 4
t d * 6

F,
h - l
Y C I

5 R l
t d  r l

E f i Iu ^st
* € l
FU
I  r r l

v l
zl
r l

J I
orl
>l
<l
cnl
rdl
zl
- l

Jl
Ell
t ) l
gl
, l

>l
r h l
vl
AI
vr
,Jl
Ar
VI
el
al
>l
F l
- t

frl
Ell
FI
<l
rl
ol
zl
- l
- l

ol
4l
OI

G

00

o.
c)
t

ar)
3
o

T

o o
. l q

E  g g g E  . g E  . 9 6 ' e ' . 9
3 3833 $i 3i i$

5
d

4

F

o

6 6

! l  . 9  . 9
SI  6 E
a l  b  b

d d

f l € :|rr b b

6 G

H €  *r r b b
o . o

trD

1 ooo
\

-... J

xl,r. i lNl\(

E
a:€t s
FI \J
v1

el r

=l $b
Hl st
Dr I

.

t - U  R
€ = v

i E A

a_ {
S  F *
: *  E N *Es$tS I
*s€€ssF
s ts.t+s;
: :SNssE
FF?ETSS
F  F I S S U E
S S t i b S Ed5€AAES

s
\q)
b

E T€ E
S AFs

$
E

ss
3
.!
\J

s
SEE
E Es

g
!l $

it E
el

(Jl



o
N

d 6 a 6 0 G

O O E E E O O O O

F  F E 3 = F F  E E
o o E E E O O O O
o o a o a o

6 d 6

o 0 0
E l a a

* t f
I ? 3  L l L  ?  ?  ? ?  ? ?
c c c d . t € t r c c g c E
O O O C c c O O E E E O o O O. F ' F ' E  

3 . 9 . 3  ;  F E E E F F  F ' F
E E E  E $ E  g .  6 s . , " ' ! r g . R  E go o o  a a a  o  o  o o  o o

v 9 v

t t
o o

E tli

*)
G € 6 € E . F

creEEE EE i
6  5 5  6 5  X

s

E
e !

EE€€
s R
t s
& E

3IF€
E ' *  iR
dF i

?  r a i a a i { .

ETTEEEgEEig
5  6 6 {  5 6 ' s i

:  R s
i  i s
i  -a ! :q
= E I& Q.qa' I  

s I} F i l
€ .  t & H

* '  '  { l
E€€SRi is

$ p
i= i f ; r t  ?EsF
2?HzYz i  i  I :

s€
&€

s  r . E

s $ E i; lEs *. i$l
J€

;o .- {- { \)? UI )tU\TE-r{ 
\\.rri .il f li,\it t-

i.L'\ ".*r *'ffinnf,Tt\lF'. . 
I

( * l

\  
' i  

\ '
I  ' : - '  .  - - - ;  i
I  - ' - u '  \
t  __ - . . .  

. . . , ,

Utt'ir Dtvtstos 0tl' Gls Ari: :

T
x
et

q
q

!o

s
\'
I

F
!{

r  t  a  - l
r t t : ?
? ? ? ! E
5 5 8 . s  . e
EEET E
6 5 5  $  

o
$€=' s
a

E
ts{
$
t

{:
5
i'ix

r . r Y
t t t \ =
? ? ? T R \ E
c c E \ : o
o o o t ' E

E E  H ;  g .
A A A  S  O

E
. !{
$

tU
:
go

*
;s

t
I

F H F  E
v v v 4
( J ( J Q  I

E
i l - 2

sH
E *  €  S. E  $  5 3
- f i fi -

S -  6 L )
E *

-.€
! l

F  6 A  I
g Q S l S l

. F . S $  i
E  t _ 3 ,  I
s Q q  I
l l : t. t

t
l
I
t
I

I
I:
i

d d d

o o o

E S  E
o o o
e o a
o o o

6 6 6

o o o

0 0 0

c o c
4 4 4
9 ( J ( ' )

.ll
ql
q)

b
E

I
c{

, A E
\J

la
F
A

t

I \ i
l \ - '

x)
oo
i

,rlu

E E  E  ?  ?  ?  ?

. {r  e;r€ g€E E
EE-E tt t  t

>l
cl

zl

ol

E E  E  E  ?  ?  ?'r Eg-e EEE E
aa

<l

o

o

d

o

o

el

E E  ?  ?  ?  ?
E  E -  6  6  6  5

: I  F F = F  ;  €  €
Eos*E Et"r

xrl
EI

cl
<l

E E  3  E  ?  ?
, r ,  E E ' E  5  5  6
E I  E ' E F E  F  E  Ez'  tE-t  t t t

U,
t l
4
E
z
I
F
z-
o
E

. J

1 z Z

EdF
*8fr8
E s Z H
o  z a q
- r 6 *

F=68
:FIE*igi

HEg
z a ,
t l -  5

F
F

o
(J

!
trl
&l
g
I
x
t l
&t
a

!0
o

o0

o

a
o

E

dl

€,rl

€l
Iil Cl

El {l
zl

>l
4 l  d 6

5| s;eg; EEE
il 3l
EI
Sl r

ll f,iSs ss
qv
ot
EI \

g| fl SSgg
ht  a l

u2t Al

6

rl

E,i
S. i



N

9 l

E E ?x - = - F
. = o . Y o . Y

E I E i E
I . j E i b
5 6 6

o

o

d

c

0

9 l
al

>l
cl
zl \ 

',-; 
i::t:tr \Oo

I
'1

il \
t
I
I

Er ior 
i
\

I ------"'-

i.-rrrs ;;;* otr' GN ANP ;ltNtxc

$
q
!
E

€
E{

3
Bo
$"

i
=Eg \ ,

? i.E qJ

? E
Es*
d t
HA
F \
H , s

Fa"
E E€s
ESts
t t \
: t <
? . t
< -

s
a S
F&
s

.E
EEse
s$

c

a

U)

o

U)

D

d)

!

d

'q

a€
o
o
z

.tas

A

?tr

F
o
G
o

€EEEE
E *s E i t i 3 ;l

'd

g
E F 3 i i  i l

l r -
E

Ejss
E g P, ; i  * i  i  El

5 € E - E

e Eat sErEe€r,ag E,
E :t $ i E EE

sEEEiE $ii i i$lg El
i i iE $ $- $ t E s
tut E!t;EE;iiii ,€€
F=f i$,i E+ iE+ i={ E-E

isitiEgEE'$EE'ig$sfiE
i  $ t  t  i  i  I  i  F i  "- '-
$ug iE * €i ; Eif iE '55
$isEtit€i: EE
lsi i€ $ *i $ 3i$i{ s!3
t  i  E 3 i  F E E I  .E { is s ='; * S s* $ * 3.

isiiE=EiiaF*Eizi=iiFi
FEsEF : s$ i { 9t$i t SiEts ? E
sEEEs E-$ sSsgSEiE*Ess f s

El .*

i $ ;l *ss n 
i|sE

E
u ' tol E

e
o

ea
9l

a

ta

<l

q ) ?
t r l c
z  - , . 9
= ;i E
= 5
I
F

7
A

E 5 l
r a l

t E =
3rE
= 5 ;

q8iE i l
E  c  2 E
9.  ZVn
w  z Y i i
EF 'R
= ; 9 E  i t
y36q  < '
d -g i

, ' r t A

Y  Y , 2
t r F X  : l
z l t  E l
l t : - 5

F
F

la
kt crl €l

HFI  d I
v F l
r a Y
!.1 (Jl
z Z l- - l

dl rl
>l tl
<l(n l
zl
AI
v t
- t
FI
<l
EI
1l
EI

vl
rrll
4l
' l  . E

>l g

Pl 5
Yl o
=l

XI E
=l ld
a l
El
p l

Et g
Fl al

flil 3
3lE l8xt Fl
El 6l
9l

e
o0
o

a0

I :

U '
E
E

d
ou

a a a q
o o o o
6 G 6 G

a e e G

.n .tt tA v,

c c E c

o o o o
o . a a 0 .
tn (A ,n ar,
r q l l l l l l r l 1
A A A A
A A A A

9 S 9 9
oo a0 a0 00
I i t r E E

I  I 8 8
o 9 0 9

o 6 6 6
6 0 0 q
6 d 6 6

O F q l a O

E  8  E 8
1 r ! ! g
o o q o
o o o oz z z z
6 A q A

IEEE
E l a =
S O o o
a a -

SI$F
t
N

6|

F
o

Et.

SE




